
US 20070003680Al 

(12) Patent Application Publication (10) Pub. No.: US 2007/0003680 A1 
(19) United States 

Tachdjian et al. (43) Pub. Date: Jan. 4, 2007 

(54) BIS-AROMATIC AMIDES AND THEIR USES 
AS SWEET FLAVOR MODIFIERS, 
TASTANTS, AND TASTE ENHANCERS 

(76) Inventors: Catherine Tachdjian, San Diego, CA 
(US); Andrew P. Patron, San Marcos, 
CA (US); Farid Bakir, San Diego, CA 
(US); Claudia Averbuj, San Diego, CA 
(US); Chad Priest, Encinitas, CA (US); 
Sara L. Adamski-Werner, San Diego, 
CA (US); Qing Chen, San Diego, CA 
(US); Vincent Darmohusodo, San 
Diego, CA (US); Marketa 
Lebl-Rinnova, San Diego, CA (US); 
Rachel D. A. Kimmich, Carlsbad, CA 
(US); Xiao-Qing Tang, San Deigo, CA 
(US); Rhondi Shigemura, Encinitas, 
CA (US) 

Correspondence Address: 
NEEDLE & ROSENBERG, P.C. 
SUITE 1000 
999 PEACHTREE STREET 
ATLANTA, GA 30309-3915 (US) 

(21) Appl. No.: 11/455,314 

(22) Filed: Jun. 15, 2006 

Related US. Application Data 

(60) Provisional application No. 60/ 691,342, ?led on Jun. 
15, 2005. 

Publication Classi?cation 

(51) Int. Cl. 
A23L 1/236 (2006.01) 

(52) US. Cl. ............................................................ ..426/548 

(57) ABSTRACT 

The inventions disclosed herein relate to man-made bi 
aromatic amide compounds that, when contacted with 
comestible food or drinks or pharmaceutical compositions at 
concentrations preferably on the order of about 100 ppm or 
lower, serve as sweet taste modi?ers, sweet ?avoring agents, 
or sweet ?avor enhancers, for use in foods, beverages, and 
other comestible products, or orally administered medicinal 
products or compositions, optionally in the presence of or in 
mixtures with conventional ?avoring agents such as known 
natural saccharide sweeteners and previously known arti? 
cial sweeteners. 
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BIS-AROMATIC AMIDES AND THEIR USES AS 
SWEET FLAVOR MODIFIERS, TASTANTS, AND 

TASTE ENHANCERS 

RELATED APPLICATIONS 

[0001] This application claims the priority of US. provi 
sional patent application Ser. No. 60/691,342 ?led on Jun. 
15, 2005, the entire disclosure of Which is hereby incorpo 
rated herein by this reference, for all purposes. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the discovery of 
?avor or taste modi?ers, such as a ?avoring agents and 
?avor or taste enhancers, more particularly, sWeet taste 
modi?ers, sWeet ?avoring agents, and sWeet ?avor enhanc 
ers, for foods, beverages, and other comestible or orally 
administered medicinal products or compositions. 

BACKGROUND OF THE INVENTION 

[0003] For centuries, various natural and unnatural com 
positions and/or compounds have been added to comestible 
(edible) foods, beverages, and/or orally administered 
medicinal compositions to improve their taste. Although it 
has long been knoWn that there are only a feW basic types of 
“tastes,” the biological and biochemical basis of taste per 
ception Was poorly understood, and most taste improving or 
taste modifying agents have been discovered largely by 
simple trial and error processes. 

[0004] There has been signi?cant recent progress in iden 
tifying useful derivatives of natural ?avoring agents, such as 
for example sWeeteners that are derivatives of natural sac 
charide sWeeteners, such as for example erythritol, isomalt, 
lactitol, mannitol, sorbitol, xylitol. There has also bee recent 
progress in identifying natural terpenoids, ?avonoids, or 
proteins as potential sWeeteners. See, for example, a recent 
article entitled “Noncariogenic Intense Natural Sweeteners” 
by Kinghom et al. (Med Res Rev (1998)18(5):347-360), 
Which discussed recently discovered natural materials that 
are much more intensely sWeet than common natural sWeet 

eners such as sucrose, fructose, glucose, and the like. 
Similarly, there has been recent progress in identifying and 
commercializing neW arti?cial sWeeteners, such as aspar 
tame, saccharin, acesulfame-K, cyclamate, Sucralose, and 
alitame, etc., see an article by Ager et al. (Angew Chem Int 
Ed (1998) 37:1802-1817). The entire disclosures of the 
references identi?ed above are hereby incorporated herein 
by reference, for the purpose of describing at least in part the 
knowledge of those of ordinary skill in the art regarding 
knoWn sWeetening agents. 

[0005] Nevertheless, there remains in the art a need for 
neW and improved ?avoring agents and/or sWeeteners. Dis 
covery of neW “High Intensity” sWeeteners (i.e., many times 
sWeeter than sucrose) Would be of considerable value, 
especially if the neW compounds induce the perception of 
sWeetness When used at extremely loW concentrations. Simi 
larly any compounds that, When used at very loW concen 
trations signi?cantly multiply (enhance) the sWeetness of 
knoWn natural or arti?cial sWeeteners, so that less of the 
knoWn caloric sWeeteners Would be required, While main 
taining or amplifying the perceived taste of the natural 
sWeeteners, could be of very high utility and value in vieW 
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of the rapidly increasing incidence of undesirable human 
Weight gain and/or associated diseases such as diabetes, 
atherosclerosis, etc. 

[0006] In recent years substantial progress has been made 
in biotechnology in general and in better understanding the 
underlying biological and biochemical phenomena of taste 
perception. For example, taste receptor proteins have been 
recently identi?ed in mammals that are involved in taste 
perception. Particularly, tWo different families of G protein 
coupled receptors believed to be involved in taste percep 
tion, T2Rs and TlRs, have been identi?ed. (See, e.g., Nelson 
et al., Cell (2001) 106(3):381-390; Adler et al., Cell (2000) 
100(6):693-702; Chandrashekar et al., Cell (2000) 100:703 
711; Matsunami et al., Number (2000) 404:601-604; Li et. 
al., Proc Natl Acad Sci USA (2002) 99:4962-4966; Mont 
mayeur et al., Nature Neuroscience (2001) 4(S):492-498; 
US. Pat. No. 6,462,148; and PCT publications WO 
02/06254, WO 00/63166 art, WO 02/064631, and WO 
03/001876, and US. Patent Publication US 2003-0232407 
A1). The entire disclosures of the articles, patent applica 
tions, and issued patents cited immediately above are hereby 
incorporated herein by reference, for all purposes, including 
their disclosures of the identities and structures of T2Rs and 
TlRs mammalian taste receptor proteins and methods for 
arti?cially expressing those receptors in cell lines and using 
the resulting cell lines for screening compounds as potential 
“savory” or “sWeet” ?avoring agents. 

[0007] Whereas the T2R family includes over 25 genes 
that are involved in bitter taste perception, the T1R family 
only includes three members, T1R1, T1R2 and T1R3. (See 
Li et al., Proc Natl Acad Sci USA (2002) 99:4962-4966.) 
Recently, it Was disclosed in WO 02/064631 and/or WO 
03/001876 that certain T1R members, When co-expressed in 
suitable mammalian cell lines, assemble to form functional 
taste receptors. It Was found that co-expression of T1R2 and 
T1R3 in a suitable host cell results in a functional T1R2/ 
T1R3 “sWeet” taste receptor that responds to different taste 
stimuli including naturally occurring and arti?cial sWeeten 
ers. (See Li et al., Proc NaZlAcad Sci USA (2002) 99:4962 
4966.) The references cited above also disclosed assays 
and/or high throughput screens that measure T1R1/T1R3 or 
T1R2/T1 R3 receptor activity by ?uorometric imaging in the 
presence of the target compounds. 

[0008] It Was recently reported in US. Patent Publication 
No. US 2005/0084506 A1, and in PCT Publication No. WO 
2005041684, that various amide compounds can, at very loW 
concentrations of a feW micromolar or less, serve as savory 
and/or sWeet ?avoring agents, and/or savory and/or sWeet 
?avor enhancers. The entire texts of US 2005/0084506 A1 
and WO 2005041684 are hereby incorporated herein by 
reference, for all purposes, including the purpose of their 
descriptions of particular genera and subgenera of amide 
compounds With activity as sWeet ?avoring agents and/or 
sWeet ?avor enhancers. 

[0009] Disclosed herein are a neW class of bis-aromatic 
amide compounds, Which because of their particular struc 
tures, serve at unexpectedly loW concentrations as unexpect 
edly superior and/or high intensity sWeet ?avorant or sWeet 
enhancing compounds in comestible compositions. These 
compounds are particularly valuable When used as high 
intensity sWeeteners in combination With other knoWn but 
less potent sWeeteners, such as for example saccharide 
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sweeteners, so as to allow for the formulation of comestible 
compositions comprising loWer levels of the previously 
knoWn sWeeteners. 

SUMMARY OF THE INVENTION 

[0010] The inventions disclosed and/or claimed herein 
have many aspects, many of Which relate to methods of 
making or using comestible compositions containing certain 
non-naturally occurring compounds having the generic 
structure shoWn beloW in Formula (I), or one or more 

comestibly acceptable salts thereof: 

(1) 

WhereinAr1,Ar2, L, R1, R2, R3, R4, R5, m and m', some of 
Which are optional, can be and are independently further 
de?ned in various Ways, as is further detailed beloW in the 
detailed description of the invention. It is hoWever required 
that for all the compounds of Formula (I), L is either a 
carbon atom or a nitrogen atom, the Ar1 and Ar2 groups are 
independently selected from aromatic ring groups, ie aryl 
or heteroaryl ring groups, and that R5 is an organic group. 

[0011] 
[0012] i) Ar1 and Ar"2 are independently selected from 

monocyclic aryl, fused bicyclic aryl, monocyclic het 
eroaryl, or fused bicyclic heteroaryl rings; 

In some aspects of the compounds of Formula (I): 

[0013] ii) m is selected from the integers 0, l, 2, 3, 4, or 
s 

[0014] iii) m' is selected from the integers 0, l, 2, 3, or 
s 

[0015] iv) each R1 and R2 is independently selected 
from the group consisting of an OH, NH2, NO2, SH, 
SO3H, PO3H, halogen, and a Cl-C6 organic radical; 

[0016] v) L is a carbon or nitrogen atom; 

[0017] vi) R3 is hydrogen, oxygen, hydroxy, halogen, or 
a Cl-C6 organic radical; 

[0018] vii) R4 is absent, or hydrogen, oxygen, hydroxy, 
halogen, or a Cl-C6 organic radical; 

[0019] viii) R5 is a Cl-Cl4 organic radical comprising a 
normal or branched alkyl or cycloalkyl, Wherein the 
normal or branched alkyl or cycloalkyl optionally com 
prises one to four substituents independently selected 
from OH, NH2, NO2, SH, SO3H, PO3H, halogen, and 
a Cl-C6 organic radical; 

[0020] or a comestibly acceptable salt thereof. 

[0021] In many embodiments of the compounds of For 
mula (I), L is a carbon atom. For example, in many aspects 
of the inventions disclosed herein relate to an amide com 
pound having the structure: 
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m2 

[0022] Wherein 

[0023] i) Ar1 and Ar"2 are independently selected from a 
phenyl, or monocyclic heteroaryl rings; 

[0024] ii) m and m' are independently selected from the 
integers 0, l, or 2; 

[0025] iii) each R1 and R2 is independently selected 
from the group consisting of OH, NH2, NO2, SH, 
SO3H, PO3H, halogen, and a Cl-C4 organic radical; 

[0026] iv) R3 and R4 are independently selected from 
hydrogen and a Cl-C4 alkyl, 

[0027] v) R5 is a C3-Cl0 branched alkyl optionally 
comprising one, tWo, or three substituents indepen 
dently selected from OH, NH2, a halogen, and a Cl-C6 
organic radical; 

[0028] or a comestibly acceptable salt thereof. 

[0029] Alternatively, in some related aspects of the com 
pounds of Formula (I): 

[0030] i) Ar1 and Ar"2 are independently selected from 
monocyclic aryl, fused bicyclic aryl, monocyclic het 
eroaryl, or fused bicyclic heteroaryl rings; 

[0031] ii) m is selected from the integers 0, l, 2, 3, 4, or 
s 

[0032] iii) m' is selected from the integers 0, l, 2, 3, or 
s 

[0033] iv) each R1 and R2 is independently selected 
from the group consisting of an OH, NH2, NO2, SH, 
SO3H, PO3H, halogen, and a Cl-C6 organic radical; 

[0034] v) L is a carbon atom; 

[0035] vi) R3 is hydrogen, oxygen, hydroxy, halogen, or 
a Cl-C6 organic radical; 

[0036] vii) R4 is hydrogen, oxygen, hydroxy, halogen, 
or a Cl-C6 organic radical; and 

[0037] viii) R5 is a Cl-Cl4 organic radical comprising a 
normal or branched alkyl or cycloalkyl, Wherein the 
normal or branched alkyl or cycloalkyl optionally com 
prises one to four substituents independently selected 
from OH, NH2, NO2, SH, SO3H, PO3H, halogen, and 
a Cl-C6 organic radical; 

[0038] In yet other aspects of the amide compounds of 
Formula (I): 

[0039] a) Arl andAr"2 are independently selected phenyl 
or 5 or 6 membered monocyclic heteroaryl rings, 

[0040] b) each R1 and R2 is independently selected from 
the group consisting of hydroxy, ?uoro, chloro, NH2, 
NHCH3, N(CH3)2, CN, OC(O)CH3, SCH3, S(O)CH3, 
S(O)2CH3, S(O)2NHCH3, SC2H5, methyl, ethyl, pro 
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pyl, isopropyl, vinyl, allyl, CN, CHZOH, CH2OCH3, 
CH2OCH2CH3, C(O)H, C(O)CH3, methoxy, ethoxy, 
and isopropoxy groups, 

[0041] 
[0042] d) R5 is a C3-Cl0 branched alkyl. 

[0043] Many of the amide compounds of Formula (I) 
disclosed herein are novel compounds that have not been 
previously reported in the prior art. Many of the “amide” 
compounds of Formula (I) and its subgenera are shoWn 
beloW to bind to and/or activate TlR2/T1R3 sWeet receptors 
in-vitro, at unexpectedly loW concentrations on the order of 
micromolar or loWer. The amide compounds of Formula (I) 
are also believed to similarly interact With sWeet ?avor 
receptors of animals or humans in vivo as has been con 
?rmed in some cases by actual human taste tests of some of 
compounds of Formula (I), as described herein. 

c) R3 and R4 are methyl, and 

[0044] Accordingly, most or all of the subgenuses and 
species of the “amide” compounds of Formula (I) further 
described hereinbeloW can, at useful and often surprisingly 
loW concentrations, preferably on the order of a feW micro 
molar or less or a feW ppm or less, be used in comestible 
compositions as sWeet ?avoring agents or sWeet ?avoring 
agent enhancers, so as to induce or enhance the sWeet ?avor 
of the comestible compositions. 

[0045] Accordingly, in some embodiments, the invention 
relates to methods for modulating the sWeet taste of a 
comestible or medicinal product comprising: 

[0046] a) providing at least one comestible or medicinal 
product, or at least one precursor thereof, and 

[0047] b) combining the at least one comestible or 
medicinal product or at least one precursor thereof With 
at least a sWeet ?avor modulating amount of at least one 
non-naturally occurring amide compound, or a comes 
tibly acceptable salt thereof, so as to form a modi?ed 
comestible or medicinal product; 

[0048] Wherein the amide compound is Within the scope 
of any of the compounds of Formula (I) as disclosed or 
shoWn beloW, or any of its various genera or subgenera 
of compounds or species compounds, or their comes 
tibly acceptable salts, as are further described beloW: 

(I) 
o 

(R2)mv 1'13 | RS 
A12 — L N/ 

| H 
R4 

[0049] The invention also relates to the comestible or 
medicinal products produced by the methods and/or pro 
cesses mentioned above, and to comestible or medicinal 
products or compositions, or one or more of their precursors, 
that contain the amide compounds of Formula (I), even if 
those products or compositions are not made by the pro 
cesses recited herein. 

[0050] In many embodiments, one or more of the amide 
compounds of Formula (I) further identi?ed, described, 
and/ or claimed herein, or one or more comestibly acceptable 
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salts thereof, can be used singly, or in mixtures or in 
combination With other knoWn sWeet compounds or knoWn 
sWeeteners, or used as ?avor enhancers in comestible food, 
beverage and medicinal compositions, for human or animal 
consumption. 
[0051] In some embodiments, the invention relates to 
novel compounds, ?avoring agents, ?avor enhancers, ?avor 
modifying compounds, and/or compositions containing the 
compounds of Formula (I), and its various subgenuses and 
species compounds. 

[0052] In some embodiments, the invention relates to 
comestible or medicinal compositions suitable for human or 
animal consumption, or precursors thereof, containing at 
least one compound of Formula (I), or a comestibly or 
pharmaceutically acceptable salt thereof. These composi 
tions Will preferably include comestible products such as 
foods or beverages, medicinal products or compositions 
intended for oral administration, and oral hygiene products, 
and additives Which When added to these products modulate 
the ?avor or taste thereof, particularly by enhancing 
(increasing) the sWeet taste thereof. 

[0053] The present invention also relates to novel genuses 
and species of amide compounds Within the scope of the 
compounds of Formula (I) and derivatives, ?avoring agents, 
comestible or medicinal products or compositions, including 
sWeet ?avoring agents and ?avor enhancers containing the 
same. 

[0054] The foregoing summary discussion merely sum 
mariZes certain aspects of the inventions and is not intended, 
nor should it be construed, as limiting the invention in any 
Way. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0055] The present invention can be understood more 
readily by reference to the folloWing detailed description of 
various embodiments of the invention and the Examples 
included therein and to the chemical draWings and Tables 
and their previous and folloWing description. Before the 
present compounds, compositions, and/or methods are dis 
closed and described, it is to be understood that unless 
otherWise speci?cally indicated by the claims, the invention 
is not limited to speci?c foods or food preparation methods, 
speci?c comestibles or pharmaceutical carriers or formula 
tions, or to particular modes of formulating the compounds 
of the invention into comestible or medicinal products or 
compositions intended for oral administration, because as 
one of ordinary skill in relevant arts is Well aWare, such 
things can of course, vary. It is also to be understood that the 
terminology used herein is for the purpose of describing 
particular embodiments only and is not intended to be 
limiting. 
De?nitions 

[0056] As used herein, the term “medicinal product” 
includes both solids and liquid compositions Which are 
ingestible non-toxic materials Which have medicinal value 
or comprise medicinally active agents such as cough syrups, 
cough drops, aspirin and cheWable medicinal tablets. 

[0057] An oral hygiene product includes solids and liquids 
such as toothpaste or mouthWash. 
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[0058] A “comestibly, biologically or medicinally accept 
able carrier or excipient” is a solid or liquid medium and/or 
composition that is used to prepare a desired dosage form of 
the inventive compound, in order to administer the inventive 
compound in a dispersed/ diluted form, so that the biological 
effectiveness of the inventive compound is maximiZed. A 
comestibly, biologically or medicinally acceptable carrier 
includes many common food ingredients, such as Water at 
neutral, acidic, or basic pH, fruit or vegetable juices, vinegar, 
marinades, beer, Wine, natural Water/fat emulsions such as 
milk or condensed milk, sugars such as sucrose, fructose, 
glucose, and the like, sugar alcohols such as erythritol, 
isomalt, lactitol, mannitol, sorbitol, xylitol, and the like, 
edible oils and shortenings, fatty acids, loW molecular 
Weight oligomers of propylene glycol, glyceryl esters of 
fatty acids, dispersions or emulsions of such hydrophobic 
substances in aqueous media, salts such as sodium chloride, 
Wheat ?ours, solvents such as ethanol, solid edible diluents 
such as vegetable poWders or ?ours, or other liquid vehicles; 
dispersion or suspension aids, surface active agents, isotonic 
agents, thickening or emulsifying agents, preservatives, 
solid binders, lubricants, and the like, or a mixture of any of 
the above. 

[0059] A “?avor” herein refers to the perception of taste 
and/or smell in a subject, Which include sWeet, sour, salty, 
bitter, umami, and others. The subject may be a human or an 
animal. 

[0060] A “?avoring agent” herein refers to a compound or 
a biologically acceptable salt thereof that induces a ?avor or 
taste in an animal or a human. 

[0061] A “?avor modi?er” herein refers to a compound or 
biologically acceptable salt thereof that modulates, includ 
ing enhancing, potentiating, inducing, decreasing and/or 
blocking, the tastes and/or smell of a natural or synthetic 
?avoring agent in an animal or a human. 

[0062] “SWeet ?avoring agent,” or “sWeet compound” 
herein refers to any compound or biologically acceptable 
salt thereof that elicits a perception of detectable sWeet 
?avor in a human subject, e.g., sucrose, fructose, glucose, 
and other knoWn natural saccharide-based sWeeteners, or 
knoWn arti?cial sWeeteners such as saccharine, cyclamate, 
aspartame, Sucralose, and the like as is further discussed 
herein. While not Wishing to be bound by theory, sWeet 
?avoring agents are believed to be agonists of TlR2/TlR3 
sWeet taste receptor proteins in vitro and in vivo. Many of 
the amide compounds described herein are sWeet ?avoring 
agents, Whose sWeet taste is perceptible by a human. 

[0063] A “sWeet ?avor enhancer” herein refers to a com 
pound or biologically acceptable salt thereof that enhances, 
potentiates, or multiplies the sWeet taste of another natural 
or synthetic ?avoring agent in a comestible composition. For 
example, a sWeet ?avor enhancer can increase or multiply 
the sWeet ?avor of a comestible composition, When used in 
combination With another sWeet ?avoring agent (e.g., a 
sWeetener, such as sucrose, fructose, glucose, saccharine, 
aspartame, Sucralose, etc.). While the sWeet ?avor enhancer 
may also have a sWeet ?avor at some concentrations When 
used in the absence of other sWeeteners, sWeet ?avor 
enhancement occurs When the sWeet ?avor enhancer is used 
in combination With another sWeet favoring agent With the 
result that the resulting sWeetness perceived in a subject is 
greater than the additive effects attributable to the sWeet 
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?avor enhancer’s oWn sWeet ?avor (if any), plus the sWeet 
ness attributable to presence of the other sWeet ?avoring 
agent. While not Wishing to be bound by theory, in at least 
some cases sWeet ?avor enhancement may occur if the sWeet 

?avor enhancer (such as one of the amide compounds of 
Formula (1)) functions as an allosteric modi?er of the 
activity of TlR2/TlR3 sWeet taste receptor proteins in vitro 
or in vivo. 

[0064] A “sWeet ?avor modi?er” herein refers to a com 
pound or biologically acceptable salt thereof that modulates, 
including enhancing or potentiating, inducing, and blocking, 
the sWeet taste of a natural or synthetic sWeet ?avoring 
agents, e.g., sucrose, fructose, glucose, and other knoWn 
natural saccharide-based sWeeteners, or knoWn arti?cial 
sWeeteners such as saccharine, cyclamate, aspartame, and 
the like, in an animal or a human. 

[0065] A “sWeet receptor activating compound” herein 
refers to a compound that activates a sWeet receptor, such as 
a TlR2/TlR3 receptor. 

[0066] A “sWeet receptor modulating compound” herein 
refers to a compound that modulates (activates, enhances, or 
blocks) a sWeet receptor. 

[0067] A “sWeet ?avor modulating amount” herein refers 
to an amount of a compound of Formula (I) that is su?icient 
to alter (either increase or decrease) sWeet taste in a comes 
tible or medicinal product or composition, or a precursor 
thereof, su?iciently to be perceived by a human subject. A 
fairly broad range of a sWeet ?avor modulating amount can 
be from about 0.001 ppm to 100 ppm, or a narroW range 
from about 0.1 ppm to about 10 ppm. Alternative ranges of 
sWeet ?avor modulating amounts can be from about 0.01 
ppm to about 30 ppm, from about 0.05 ppm to about 15 ppm, 
from about 0.1 ppm to about 5 ppm, or from about 0.1 ppm 
to about 3 ppm. 

[0068] A “sWeet ?avoring agent amount” herein refers to 
an amount of a compound (including the compounds of 
Formula (I), as Well as knoWn sWeeteners) that is su?icient 
to induce a sWeet taste in a comestible or medicinal product 

or composition, or a precursor thereof, as perceived by a 
human subject. A fairly broad range of a sWeet ?avoring 
agent amount for the compounds of Formula (I) can be from 
about 0.001 ppm to 100 ppm, or a narroW range from about 
0.1 ppm to about 10 ppm. Alternative ranges of sWeet 
?avoring agent amounts can be from about 0.01 ppm to 
about 30 ppm, from about 0.05 ppm to about 15 ppm, from 
about 0.1 ppm to about 5 ppm, or from about 0.1 ppm to 
about 3 ppm. 

[0069] A “sWeet ?avor enhancing amount” herein refers to 
an amount of a compound of Formula (I) that is su?icient to 
enhance, potentiate, or multiply the sWeet taste of one or 
more natural or synthetic ?avoring agents, or mixtures 
thereof (e.g., sucrose, fructose, glucose, and other knoWn 
natural saccharide-based sWeeteners, or knoWn arti?cial 
sWeeteners such as saccharine, cyclamate, aspertame, 
Sucralose, and the like as is further discussed herein) in a 
comestible or medicinal product or composition. A fairly 
broad range of a sWeet ?avor enhancing amount can be from 
about 0.001 ppm to 100 ppm, or a narroW range from about 
0.1 ppm to about 10 ppm. Alternative ranges of sWeet ?avor 
enhancing amounts can be from about 0.01 ppm to about 30 
ppm, from about 0.05 ppm to about 15 ppm, from about 0.1 
ppm to about 5 ppm, or from about 0.1 ppm to about 3 ppm. 
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[0070] A “sweet receptor modulating amount” herein 
refers to an amount of a compound that is su?icient to 

modulate (activate, enhance, or block) a sWeet receptor. A 
preferable range of a sWeet receptor modulating amount is 1 
pM to 100 mM and most preferably 1 nM to 100 HM and 
most preferably 1 nM to 30 uM. 

[0071] A “TlR2/TlR3 receptor modulating or activating 
amount” is an amount of compound that is su?icient to 
modulate or activate a TlR2/TlR3 receptor. These amounts 
are preferably the same as the sWeet receptor modulating 
amounts. 

[0072] A “sWeet receptor” is a taste receptor that can be 
modulated by a sWeet compound. Preferably a sWeet recep 
tor is a G protein coupled receptor, and more preferably the 
sWeet receptor is a TlR2/TlR3 receptor. 

[0073] Many compounds of Formula (I) can modulate a 
sWeet receptor and preferably are agonists of the TlR2/ 
TlR3 receptor. An agonist of this receptor has the effect of 
activating the G protein signaling cascade. In many cases, 
this agonist effect of the compound on the receptor also 
produces a perceived sWeet ?avor in a taste test. It is 
desirable, therefore, that such inventive compounds serve as 
a replacement for sucrose, fructose, glucose, and other 
knoWn natural saccharide-based sWeeteners, or knoWn arti 
?cial sWeeteners such as saccharine, cyclamate, aspartame, 
and the like, or mixtures thereof as is further discussed 
herein. 

[0074] A “synergistic effect” relates to the increased sWeet 
?avor of a combination of sWeet compounds or receptor 
activating compounds, in comparison to the sum of the taste 
effects or ?avor associated effects associated With each 
individual compound. In the case of sWeet enhancer com 
pounds, a synergistic effect on the effectiveness of a sWeet 
ener may be indicated for a compound of Formula (I) having 
an EC5O ratio (de?ned hereinbeloW) of 2.0 or more, or 
preferably 5.0 or more, or 10.0 or more, or 15.0 or more. A 
synergistic effect can be con?rmed by human taste tests, as 
described elseWhere herein. 

[0075] As used herein, “Degrees Brix” or “brix” (symbol 
° Bx) refers to a measurement of the mass ratio of dissolved 
sucrose to Water in a liquid. It is measured With a saccha 
rimeter that measures speci?c gravity of a liquid, or more 
easily With a refractometer. A 25 ° Bx solution has 25 grams 
of sucrose sugar per 100 grams of liquid. Or, to put it another 
Way, there are 25 grams of sucrose sugar and 75 grams of 
Water in the 100 grams of solution. 

[0076] When the compounds described here include one 
or more chiral centers, the stereochemistry of such chiral 
centers can independently be in the R or S con?guration, or 
a mixture of the tWo. The chiral centers can be further 
designated as R or S or R,S or d,D, l,L or d,l, D,L. 
Correspondingly, the amide compounds of the invention, if 
they can be present in optically active form, can actually be 
present in the form of a racemic mixture of enantiomers, or 
in the form of either of the separate enantiomers in substan 
tially isolated and puri?ed form, or as a mixture comprising 
any relative proportions of the enantiomers. 

[0077] Regarding the compounds described herein, the 
su?ix “ene” added to any of the described terms means that 
the substituent is connected to tWo other parts in the com 
pound. For example, “alkylene” is (CH2)n; “alkenylene” is 
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such a moiety that contains a double bond; and “alkynylene” 
is such a moiety that contains a triple bond. 

[0078] As used herein, “hydrocarbon residue” refers to a 
chemical sub-group or radical Within a larger chemical 
compound Which contains only carbon and hydrogen atoms. 
The hydrocarbon residue may be aliphatic or aromatic, 
straight-chain, cyclic, branched, saturated or unsaturated. In 
many embodiments the hydrocarbon residues are of limited 
dimensional siZe and molecular Weight, and may comprise 
l to 18 carbon atoms, 1 to 16 carbon atoms, 1 to 12 carbon 
atoms, 1 to 10 carbon atoms, 1 to 8 carbon atoms, 1 to 6 
carbon atoms, or 1 to 4 carbon atoms. 

[0079] The hydrocarbon residue, When described as “sub 
stituted,” contains or is substituted With one or more inde 
pendently selected heteroatoms such as O, S, N, P, or the 
halogens (?uorine, chlorine, bromine, and iodine), or one or 
more substituent groups containing heteroatoms (OH, NH2, 
NO2, SO3H, and the like) over and above the carbon and 
hydrogen atoms of the substituent residue. Substituted 
hydrocarbon residues can also contain carbonyl groups, 
amino groups, hydroxyl groups and the like, or contain 
heteroatoms inserted into the “backbone” of the hydrocar 
bon residue. 

[0080] As used herein, “inorganic” group or residue refers 
to a neutral, cationic, or anionic radical substituents on the 
organic molecules disclosed or claimed herein that have 
from one to 16 atoms that do not include carbon, but do 
contain other heteroatoms from the periodic table that pref 
erably include one or more atoms independently selected 
from the group consisting of H, O, N, S, one or more 
halogens, or alkali metal or alkaline earth metal ions. 
Examples of inorganic radicals include, but are not limited 
to, H, Li", Na", K", Zn“, Mg“, Ca“, halogens, Which 
include ?uorine, chlorine, bromine, and iodine, OH, SH, 
SO3H, S03‘, PO3H, P03‘, NO, NO2, NH2, and the like. 

[0081] As used herein, the term “alkyl,”“alkenyl,” and 
“alkynyl” include straight- and branched-chain and cyclic 
monovalent substituents that respectively are saturated, 
unsaturated With at least one double bond, and unsaturated 
With at least one triple bond. 

[0082] “Alkyl” refers to a hydrocarbon group that can be 
conceptually formed from an alkane by removing hydrogen 
from the structure of a non-cyclic hydrocarbon compound 
having straight or branched carbon chains and replacing the 
hydrogen atom With another atom or organic or inorganic 
substitutent group. In some embodiments of the invention, 
the alkyl groups are “C1 to C6 alkyl” such as methyl, ethyl, 
propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, 
amyl, tert-amyl, hexyl, and the like. Many embodiments of 
the invention comprise “C l to C4 alkyl” groups (alternatively 
termed “loWer alkyl” groups) that include methyl, ethyl, 
propyl, iso-propyl n-butyl, iso-butyl, sec-butyl, and t-butyl 
groups. Some of the preferred alkyl groups of the invention 
have three or more carbon atoms preferably 3 to 16 carbon 
atoms, 4 to 14 carbon atoms, or 6 to 12 carbon atoms. 

[0083] The term “alkenyl” denotes a hydrocarbon group or 
residue that comprises at least one carbon-carbon double 
bond. In some embodiments, alkenyl groups are “C2 to C7 
alkenyls” Which are exempli?ed by vinyl, allyl, 2-butenyl, 
3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 
3-hexenyl, 4-hexenyl, 5-hexenyl, 2-heptenyl, 3-heptenyl, 
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4-heptenyl, 5-heptenyl, 6-heptenyl, as Well as dienes and 
trienes of straight and branched chains. In other embodi 
ments, alkenyls are limited to tWo to four carbon atoms. 

[0084] The term “alkynyl” denotes a hydrocarbon residue 
that comprises at least one carbon-carbon triple bond. Pre 
ferred alkynyl groups are “C2 to C7 alkynyl” such as ethynyl, 
propynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 2-hexynyl, 
3-hexynyl, 4-hexynyl, 2-heptynyl, 3-heptynyl, 4-heptynyl, 
5-heptynyl as Well as di- and tri-ynes of straight and 
branched chains including ene-ynes. 

[0085] The terms “substituted alkyl,”“substituted alkenyl, 
”“substituted alkynyl,” and “substituted alkylene” denote 
that the alkyl, alkenyl, alkynyl and alkylene groups or 
radicals as described above have had one or more hydrogen 
atoms substituted by one or more, and preferably one or tWo 
organic or inorganic substituent groups or radicals, that can 
include halogen, hydroxy, C1 to C7 alkoxy, alkoxy-alkyl, 
nitrile, amide, and substituted amide, oxo, C3 to C7 
cycloalkyl, naphthyl, amino, (monosubstituted)amino, (dis 
ubstituted)amino, guanidino, heterocycle, substituted het 
erocycle, imidaZolyl, indolyl, pyrrolidinyl, C1 to C7 acyl, C1 
to C7 acyloxy, nitro, carboxy, carbamoyl, carboxamide, 
Ni(Cl to C6 alkyl)carboxamide, N,N-di(Cl to C6 alkyl)car 
boxamide, cyano, C1 to C4 alkylsulfonamide, thiol, C1 to C4 
alkylthio or C1 to C4 alkylsulfonyl groups. The substituted 
alkyl groups may be substituted once or more, and prefer 
ably once or tWice, With the same or With different substitu 
ents. In many embodiments of the invention a preferred 
group of substituent groups include hydroxy, ?uoro, chloro, 
NH2, N02, NHCH3, N(CH3)2, CO2CH3, SH, SCZHS, 
S(O)CH3, S(O)2CH3, SCH3, SO3H, PO3H, methyl, ethyl, 
isopropyl, vinyl, tri?uoromethyl, methoxy, ethoxy, isopro 
poxy, and tri?uoromethoxy groups. In many embodiments 
of the invention that comprise the above lists of substituent 
groups an even more preferred group of substituent groups 
include hydroxy, SC2H5, SCH3, methyl, ethyl, isopropyl, 
tri?uromethyl, methoxy, ethoxy, and tri?uoromethoxy 
groups. 

[0086] Examples of the above substituted alkyl groups 
include the 2-oxo-prop-l-yl, 3-oxo-but-l-yl, cyanomethyl, 
nitromethyl, chloromethyl, tri?uoromethyl, hydroxymethyl, 
tetrahydropyranyloxymethyl, trityloxymethyl, propiony 
loxymethyl, aminomethyl, carboxymethyl, allyloxycarbon 
ylmethyl, allyloxycarbonylaminomethyl, methoxymethyl, 
ethoxymethyl, t-butoxymethyl, acetoxymethyl, chlorom 
ethyl, tri?uoromethyl, 6-hydroxyhexyl, 2,4-dichloro(n-bu 
tyl), 2-aminopropyl, l-chloroethyl, 2-chloroethyl, l-bromo 
ethyl, 2-chloroethyl, l -?uoroethyl, 2-?uoroethyl, 
l-iodoethyl, 2-iodoethyl, l-chloropropyl, 2-chloropropyl, 
3-chloropropyl, l-bromopropyl, 2-bromopropyl, 3-bro 
mopropyl, l-?uoropropyl, 2-?uoropropyl, 3-?uoropropyl, 
2-aminoethyl, l-aminoethyl, N-benZoyl-2-aminoethyl, 
N-acetyl-2-aminoethyl, N-benZoyl-l-aminoethyl, N-acetyl 
l-aminoethyl, and the like. 

[0087] Examples of substituted alkenyl groups include 
styrenyl, 3 -chloro -propen- l -yl, 3 -chloro -buten- l -yl, 
3-methoxy-propen-2-yl, 3-phenyl-buten-2-yl, l-cyano 
buten-3-yl, and the like. The geometrical isomerism is not 
critical and all geometrical isomers for a given substituted 
double bond can be included. 

[0088] Examples of substituted alkynyl groups include 
phenylacetylen-l-yl, l-phenyl-2-propyn-l-yl and the like. 
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[0089] Haloalkyls are substituted alkyl groups or residues 
Wherein one or more hydrogens of the corresponding alkyl 
group have been replaced With a halogen atom (?uorine, 
chlorine, bromine, and iodine). Preferred haloalkyls can 
have one to four carbon atoms. Examples of preferred 
haloalkyl groups include tri?uoromethyl and penta?uoroet 
hyl groups. 

[0090] Haloalkoxy groups alkoxy groups or residues 
Wherein one or more hydrogens from the R group of the 
alkoxy group are a halogen atom (?uorine, chlorine, bro 
mine, and iodine). Preferred haloalkoxy groups can have one 
to four carbon atoms. Examples of preferred haloalkoxy 
groups include tri?uoromethyoxy and penta?uoroethoxy 
groups. 

[0091] The term “oxo” denotes a carbon atom bonded to 
tWo additional carbon atoms substituted With an oxygen 
atom doubly bonded to the carbon atom, thereby forming a 
ketone radical or residue. 

[0092] “Alkoxy” or “alkoxyl” refers to an ‘OR radical or 
group, Wherein R is an alkyl radical. In some embodiments 
the alkoxy groups can be C l to C8, and in other embodiments 
can be C1 to C4 alkoxy groups, Wherein R is a loWer alkyl, 
such as a methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, 
t-butoxy, and like alkoxy groups. The term “substituted 
alkoxy” means that the R group is a substituted alkyl group 
or residue. Examples of substituted alkoxy groups include 
tri?uoromethoxy, hydroxymethyl, hydroxyethyl, hydrox 
ypropyl, and alkoxyalkyl groups such as methoxymethyl, 
methoxyethyl, polyoxoethylene, polyoxopropylene, and 
similar groups. 

[0093] “Alkoxyalkyl” refers to an iR4OiR' group or 
radical, Wherein R and R' are alkyl groups. In some embodi 
ments the alkoxyalkyl groups can be C1 to C8 and in other 
embodiments can be C 1 to C4. In many embodiments both R 
and R' are a loWer alkyl, such as a methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, t-butoxy and like alkoxy 
groups. Examples of alkoxyalkyl groups include methoxym 
ethyl, ethoxyethyl, methoxypropyl, and methoxybutyl and 
similar groups. 

[0094] “Hydroxyalkyl” refers to an iR4OH group or 
radical, Wherein R is an alkyl group. In some embodiments 
the hydoxyalkyl groups can be C1 to C8 and in other 
embodiments can be C1 to C4. In many embodiments R is a 
loWer alkyl. Examples of alkoxyalkyl groups include 
hydroxymethyl, l-hydroxyethyl, 2-hydroxyethyl 3-hydrox 
ypropyl, and similar groups. 

[0095] “Acyloxy” refers to an RCO2i ester group Where 
R is an alkyl, cycloalkyl, aryl, heteroaryl, substituted alkyl, 
substituted cycloalkyl, substituted aryl, or substituted het 
eroaryl group or radical Wherein the R radical comprises one 
to seven or one to four carbon atoms. In many embodiments, 
R is an alkyl radical, and such acyloxy radicals are exem 
pli?ed by formyloxy, acetoxy, propionyloxy, butyryloxy, 
pivaloyloxy, pentanoyloxy, hexanoyloxy, heptanoyloxy, and 
the like. In other embodiments the R groups are Cl-C4 
alkyls. 

[0096] As used herein, “acyl” encompasses the de?nitions 
of alkyl, alkenyl, alkynyl and the related hetero -forms Which 
are coupled to an additional organic residue through a 
carbonyl group to form a ketone radical or group. Preferred 
acyl groups are “C1 to C7 acyl” such as formyl, acetyl, 
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propionyl, butyryl, pentanoyl, pivaloyl, hexanoyl, hep 
tanoyl, benZoyl, and the like. More preferred acyl groups are 
acetyl and benZoyl. 

[0097] The term “substituted acyl” denotes an acyl group 
Wherein the R group substituted by one or more, and 
preferably one or tWo, halogen, hydroxy, oxo, alkyl, 
cycloalkyl, naphthyl, amino, (monosubstituted)amino, (dis 
ubstituted)amino, guanidino, heterocyclic ring, substituted 
heterocyclic ring, imidaZolyl, indolyl, pyrrolidinyl, C1 to C7 
alkoxy, alkoxy-alkyl, C1 to C7 acyl, C1 to C7 acyloxy, nitro, 
C1 to C6 alkyl ester, carboxy, alkoxycarbonyl, carbamoyl, 
carboxamide, Ni(Cl to C6 alkyl)carboxamide, N,N-di(Cl 
to C6 alkyl)carboxamide, cyano, C1 to C4 alkylsulfonamide, 
thiol, C1 to C4 alkylthio or C1 to C4 alkylsulfonyl groups. 
The substituted acyl groups may be substituted once or 
more, and preferably once or tWice, With the same or With 
different substituents. 

[0098] Examples of C1 to C7 substituted acyl groups 
include 4-phenylbutyroyl, 3-phenylbutyroyl, 3 phenylpro 
panoyl, 2-cyclohexanylacetyl, cyclohexanecarbonyl, 2-fura 
noyl and 3 dimethylaminobenZoyl. 

[0099] Cycloalkyl residues or groups are structurally 
related to cyclic monocylic or bicyclic hydrocarbon com 
pounds Wherein one or more hydrogen atoms have been 
replaced With an organic or inorganic substituent group. The 
cycloalkyls of the current inventions comprise 3 to 12, or 
more preferably 3 to 8, or more preferably 4 to 6 ring carbon 
atoms. Examples of such cycloalkyl residues include cyclo 
propyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl rings, and saturated bicyclic or fused polycyclic 
cycloalkanes such as decalin groups, polycyclic norbomyl 
or adamantly groups, and the like. 

[0100] Preferred cycloalkyl groups include “C3 to C7 
cycloalkyl” such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, or cycloheptyl rings. Similarly, the term “C5 to 
C7 cycloalkyl” includes cyclopentyl, cyclohexyl, and cyclo 
heptyl rings. 
[0101] “Substituted cycloalkyl” denote a cycloalkyl rings 
as de?ned above substituted by l to 4, or preferably 1 or 2, 
substituents independently selected from a halogen, 
hydroxy, C 1 to C4 alkylthio, C 1 to C4 alkylsulfoxide, C 1 to C4 
alkylsulfonyl, C1 to C4 substituted alkylthio, C1 to C4 sub 
stituted alkylsulfoxide, C1 to C4 substituted alkylsulfonyl, 
C1 to C4 alkyl, C 1 to C4 alkoxy, C 1 to C6 substituted alkyl, C 1 
to C4 alkoxy-alkyl, oxo (monosubstituted)amino, (disubsti 
tuted)amino, tri?uoromethyl, carboxy, phenyl, substituted 
phenyl, phenylthio, phenylsulfoxide, phenylsulfonyl, or 
amino. In many embodiments of substituted cycloalkyl 
groups the substituted cycloalkyl group Will have 1, 2, 3, or 
4 substituent groups independently selected from hydroxy, 
?uoro, chloro, NH2, NHCH3, N(CH3)2, CO2CH3, SC2H5, 
SCH3, S(O)CH3, S(O)2CH3, methyl, ethyl, isopropyl, vinyl, 
tri?uoromethyl, methoxy, ethoxy, isopropoxy, and tri?uo 
romethoxy groups. 

[0102] The term “cycloalkylene” means a cycloalkyl, as 
de?ned above, Where the cycloalkyl radical is bonded at tWo 
positions connecting together tWo separate additional 
groups. Similarly, the term “substituted cycloalkylene” 
means a cycloalkylene Where the cycloalkyl radical is 
bonded at tWo positions connecting together tWo separate 
additional groups and further bearing at least one additional 
substituent. 
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[0103] The term “cycloalkenyl” indicates preferably a 1,2, 
or 3-cyclopentenyl ring, a 1,2,3 or 4-cyclohexenyl ring or a 
l,2,3,4 or 5-cycloheptenyl ring, While the term “substituted 
cycloalkenyl” denotes the above cycloalkenyl rings substi 
tuted With a substituent, preferably by a C1 to C6 alkyl, 
halogen, hydroxy, C l to C7 alkoxy, alkoxy-alkyl, tri?uorom 
ethyl, carboxy, alkoxycarbonyl oxo, (monosubsti 
tuted)amino, (disubstituted)amino, phenyl, substituted phe 
nyl, amino, or protected amino. 

[0104] The term “cycloalkenylene” is a cycloalkenyl ring, 
as de?ned above, Where the cycloalkenyl radical is bonded 
at tWo positions connecting together tWo separate additional 
groups. Similarly, the term “substituted cycloalkenylene” 
means a cycloalkenylene further substituted preferably by 
halogen, hydroxy, C1 to C4 alkylthio, C1 to C4 alkylsulfox 
ide, C l to C4 alkylsulfonyl, C l to C4 substituted alkylthio, C1 
to C4 substituted alkylsulfoxide, C1 to C4 substituted alkyl 
sulfonyl, C l to C6 alkyl, C l to C7 alkoxy, C l to C6 substituted 
alkyl, C1 to C7 alkoxy-alkyl, oxo, (monosubstituted)amino, 
(disubstituted)amino, tri?uoromethyl, carboxy, alkoxycar 
bonyl, phenyl, substituted phenyl, phenylthio, phenylsulfox 
ide, phenylsulfonyl, amino, or substituted amino group. 

[0105] The term “heterocycle” or “heterocyclic ring” 
denotes optionally substituted 3 to 8-membered rings having 
one or more carbon atoms connected in a ring that also 

comprise l to 5 ring heteroatoms, such as oxygen, sulfur, 
and/or nitrogen inserted into the ring. These heterocyclic 
rings can be saturated, unsaturated or partially unsaturated, 
but are preferably saturated. An “amino-substituted hetero 
cyclic ring” means any one of the above-described hetero 
cyclic rings is substituted With at least one amino group. 
Preferred unsaturated heterocyclic rings include furanyl, 
thiofuranyl, pyrrolyl, pyridyl, pyrimidyl, pyraZinyl, benZox 
aZole, benZthiaZole, quinolinlyl, triaZolyl, and like het 
eroaromatic rings. Preferred saturated heterocyclic rings 
include piperidyl, aZiridinyl, piperidinyl, piperaZinyl, tet 
rahydrofurano, tetrahydropyrrolyl, and tetrahydrothiophenyl 
nngs. 

[0106] The term “substituted heterocycle” or “substituted 
heterocyclic ring” means the above-described heterocyclic 
ring is substituted With, for example, one or more, and 
preferably one or tWo, substituents Which are the same or 
different Which substituents preferably can be halogen, 
hydroxy, thio, alkylthio, cyano, nitro, C l to C4 alkyl, C l to C4 
alkoxy, C1 to C4 substituted alkoxy, alkoxy-alkyl, C1 to C4 
acyl, C1 to C4 acyloxy, carboxy, alkoxycarbonyl, carboxym 
ethyl, hydroxymethyl, alkoxy-alkyl amino, monosubsti 
tuted)amino, (disubstituted)amino carboxamide, Ni(Cl to 
C6 alkyl)carboxamide, N,N-di(Cl to C6 alkyl)carboxamide, 
tri?uoromethyl, Ni((Cl to C6 alkyl)sulfonyl)amino, 
N-(phenylsulfonyl)amino groups, or substituted With a fused 
ring, such as benZo-ring. In many embodiments of substi 
tuted heterocyclic groups the substituted cycloalkyl group 
Will have 1, 2, 3, or 4 substituent groups independently 
selected from hydroxy, ?uoro, chloro, NH2, NHCH3, N02, 
CN, amide, mono or disubstituted amide, SO3H, PO3H, 
N(CH3)2, CO2CH3, SCZHS, SCH3, S(O)CH3, S(O)2CH3, 
methyl, ethyl, isopropyl, vinyl, tri?uoromethyl, methoxy, 
ethoxy, isopropoxy, and trilluoromethoxy groups. 

[0107] An “aryl” groups refers to a monocyclic, linked 
bicyclic, or fused bicyclic radical or group comprising at 
least one six membered aromatic “benzene” ring. Aryl 
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groups preferably comprise between 6 and 12 ring carbon 
atoms and are exempli?ed by phenyl, biphenyl, naphthyl 
indanyl, and tetrahydronapthyl groups. Aryl groups can be 
optionally substituted With various organic and/ or inorganic 
substitutent groups, Wherein the substituted aryl group in 
combination With all its substituents comprises betWeen 6 
and 18, or preferably 6 and 16 total carbon atoms. Preferred 
optional substituent groups include 1, 2, 3, or 4 substituent 
groups independently selected from hydroxy, ?uoro, chloro, 
NH2, NHCH3, N02, SO3H, PO3H, N(CH3)2, CO2CH3, 
SC2H5, SCH3, methyl, ethyl, isopropyl, vinyl, tri?uorom 
ethyl, methoxy, ethoxy, isopropoxy, and tri?uoromethoxy 
groups. 

[0108] The term “heteroaryl” means a heterocyclic aryl 
derivative that preferably contains a ?ve-membered or six 
membered conjugated and aromatic ring system having from 
1 to 4 heteroatoms independently selected from oxygen, 
sulfur, and/or nitrogen, inserted into the unsaturated and 
conjugated heterocyclic ring. Heteroaryl groups include 
monocyclic heteroaromatic, linked bicyclic heteroaromatic, 
or fused bicyclic heteroaromatic moieties. Examples of 
heteroaryls include pyridinyl, pyrimidinyl, and pyraZinyl, 
pyridaZinyl, pyrrolyl, furanyl, thiofuranyl, oxaZoloyl, isox 
aZolyl, phthalimido, thiaZolyl, quinolinyl, isoquinolinyl, 
indolyl, triaZolyl, or a furan or thiofuran directly bonded to 
a phenyl, pyridyl, or pyrrolyl ring and like unsaturated and 
conjugated heteroaromatic rings. Any monocyclic, linked 
bicyclic, or fused bicyclic heteroaryl ring system that has the 
characteristics of aromaticity in terms of electron distribu 
tion throughout the ring system is included in this de?nition. 
Typically, the heteroaromatic ring systems contain 3 to 12 
ring carbon atoms and 1 to 5 ring heteroatoms independently 
selected from oxygen, nitrogen, and sulfur atoms. 

[0109] The term “substituted heteroaryl” means the 
above-described heteroaryl is substituted With, for example, 
one or more, and preferably one or tWo, substituents Which 
are the same or different Which substituents preferably can 

be halogen, hydroxy, protected hydroxy, thio, alkylthio, 
cyano, nitro, C1 to C6 alkyl, C1 to C7 substituted alkyl, C1 to 
C7 alkoxy, C1 to C7 substituted alkoxy, alkoxy-alkyl, C1 to 
C7 acyl, C l to C7 substituted acyl, C l to C7 acyloxy, carboxy, 
alkoxycarbonyl, carboxymethyl, hydroxymethyl, amino, 
(monosubstituted)amino, (disubstituted)amino, carboxam 
ide, Ni(Cl to C6 alkyl)carboxamide, N,N-di(Cl to C6 alky 
l)carboxamide, tri?uoromethyl, Ni((Cl to C6 alkyl)sulfo 
nyl)amino or N-(phenylsulfonyl)amino groups. In many 
embodiments of substituted heteroaryl groups, the substi 
tuted cycloalkyl group Will have 1, 2, 3, or 4 substituent 
groups independently selected from hydroxy, ?uoro, chloro, 
NH2, NHCH3, N(CH3)2, N02, SO3H, PO3H, CO2CH3, 
SC2H5, SCH3, methyl, ethyl, isopropyl, vinyl, tri?uorom 
ethyl, methoxy, ethoxy, isopropoxy, and tri?uoromethoxy 
groups. 

[0110] Similarly, “arylalkyl” and “heteroarylalkyl” refer 
to aromatic and heteroaromatic systems Which are coupled 
to another residue through a carbon chain, including substi 
tuted or unsubstituted, saturated or unsaturated, carbon 
chains, typically of 1 to 6 carbon atoms. These carbon chains 
may also include a carbonyl group, thus making them able 
to provide substituents as an acyl moiety. Preferably, aryla 
lkyl or heteroarylalkyl is an alkyl group substituted at any 
position by an aryl group, substituted aryl, heteroaryl or 
substituted heteroaryl. Preferred groups also include benZyl, 
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2-phenylethyl, 3-phenyl-propyl, 4-phenyl-n-butyl, 3-phe 
nyl-n-amyl, 3-phenyl-2-butyl, 2-pyridinylmethyl, 2-(2-py 
ridinyl)ethyl, and the like. 

[0111] The term “substituted arylalkyl” denotes an aryla 
lkyl group substituted on the alkyl portion With one or more, 
and preferably one or tWo, groups preferably chosen from 
halogen, hydroxy, oxo, amino, (monosubstituted)amino, 
(disubstituted)amino, guanidino, heterocyclic ring, substi 
tuted heterocyclic ring, C1 to C6 alkyl, C1 to C6 substituted 
alkyl, C1 to C7 alkoxy, C1 to C7 substituted alkoxy, alkoxy 
alkyl, C1 to C7 acyl, C1 to C7 substituted acyl, C1 to C7 
acyloxy, nitro, carboxy, alkoxycarbonyl, carbamoyl, car 
boxamide, Ni(Cl to C6 alkyl)carboxamide, N,Ni(Cl to 
C6 dialkyl)carboxamide, cyano, Ni(Cl to C6 alkylsulfony 
l)amino, thiol, C1 to C4 alkylthio, C1 to C4 alkylsulfonyl 
groups; and/ or the phenyl group may be substituted With one 
or more, and preferably one or tWo, substituents preferably 
chosen from halogen, hydroxy, protected hydroxy, thio, 
alkylthio, cyano, nitro, C1 to C6 alkyl, C1 to C6 substituted 
alkyl, C1 to C7 alkoxy, C1 to C7 substituted alkoxy, alkoxy 
alkyl, C1 to C7 acyl, C1 to C7 substituted acyl, C1 to C7 
acyloxy, carboxy, alkoxycarbonyl, carboxymethyl, 
hydroxymethyl, amino, (monosubstituted)amino, (disubsti 
tuted)amino, carboxamide, Ni(Cl to C6 alkyl)carboxam 
ide, N,N-di(Cl to C6 alkyl)carboxamide, tri?uoromethyl, 
Ni((Cl to C6 alkyl)sulfonyl)amino, N-(phenylsulfony 
l)amino, cyclic C2 to C7 alkylene or a phenyl group, substi 
tuted or unsubstituted, for a resulting biphenyl group. The 
substituted alkyl or phenyl groups may be substituted With 
one or more, and preferably one or tWo, substituents Which 
can be the same or different. 

[0112] Examples of the term “substituted arylalkyl” 
include groups such as 2-phenyl-1-chloroethyl, 2-(4-meth 
oxyphenyl)ethyl, 4-(2,6-dihydroxyphenyl)-n-hexyl, 2-(5 
cyano-3 -methoxyphenyl)-n-pentyl, 3 -(2, 6-dimethylphenyl - 
)propyl, 4-chloro-3-aminobenZyl, 6-(4-methoxyphenyl)-3 
carboxy-n-hexyl, 5-(4-aminomethylphenyl)-3 
(aminomethyl)-n-pentyl, 5-phenyl-3 -oxo -n-pent-1 -yl and 
the like. 

[0113] The term “arylalkylene” speci?es an arylalkyl, as 
de?ned above, Where the arylalkyl radical is bonded at tWo 
positions connecting together tWo separate additional 
groups. The de?nition includes groups of the formula: 
-phenyl-alkyl- and alkyl-phenyl-alkyl-. Substitutions on the 
phenyl ring can be 1,2, 1,3, or 1,4. The term “substituted 
arylalkylene” is an arylalkylene as de?ned above that is 
further substituted preferably by halogen, hydroxy, pro 
tected hydroxy, C1 to C4 alkylthio, C1 to C4 alkylsulfoxide, 
C1 to C4 alkylsulfonyl, C1 to C4 substituted alkylthio, C1 to 
C4 substituted alkylsulfoxide, C1 to C4 substituted alkylsul 
fonyl, C1 to C6 alkyl, C1 to C7 alkoxy, C1 to C6 substituted 
alkyl, C1 to C7 alkoxy-alkyl, oxo, (monosubstituted)amino, 
(disubstituted)amino, tri?uoromethyl, carboxy, alkoxycar 
bonyl, phenyl, substituted phenyl, phenylthio, phenylsulfox 
ide, phenylsulfonyl, amino, or protected amino group on the 
phenyl ring or on the alkyl group. 

[0114] The term “substituted phenyl” speci?es a phenyl 
group substituted With one or more, and preferably one or 
tWo, moieties preferably chosen from the groups consisting 
of halogen, hydroxy, protected hydroxy, thio, alkylthio, 
cyano, nitro, C1 to C6 alkyl, C1 to C6 substituted alkyl, C1 to 
C7 alkoxy, C1 to C7 substituted alkoxy, alkoxy-alkyl, C1 to 
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C7 acyl, C 1 to C7 substituted acyl, C 1 to C7 acyloxy, carboxy, 
alkoxycarbonyl, carboxymethyl, hydroxymethyl, amino, 
(monosubstituted)amino, (disubstituted)amino, carboxam 
ide, Ni(Cl to C6 alkyl)carboxamide, N,N-di(Cl to C6 alky 
l)carboxamide, tri?uoromethyl, Ni((Cl to C6 alkyl)sulfo 
nyl)amino, N- (phenylsulfonyl)amino or phenyl, wherein the 
phenyl is substituted or unsubstituted, such that, for 
example, a biphenyl results. In many embodiments of sub 
stituted phenyl groups, the substituted cycloalkyl group Will 
have 1, 2, 3, or 4 substituent groups independently selected 
from hydroxy, ?uoro, chloro, NH2, N02, NHCH3, N(CH3)2, 
CO2CH3, SH, SCZHS, SO3H, SCH3, PO3H, methyl, ethyl, 
isopropyl, Vinyl, tri?uoromethyl, methoxy, ethoxy, isopro 
poxy, and tri?uoromethoxy groups. 

[0115] The term “phenoxy” denotes a phenyl bonded to an 
oxygen atom. The term “substituted phenoxy” speci?es a 
phenoxy group substituted With one or more, and preferably 
one or tWo, moieties chosen from the group consisting of 
halogen, hydroxy, protected hydroxy, thio, alkylthio, cyano, 
nitro, C1 to C6 alkyl, C1 to C7 alkoxy, C1 to C7 substituted 
alkoxy, alkoxy-alkyl, C1 to C7 acyl, C1 to C7 acyloxy, 
carboxy, alkoxycarbonyl, carboxymethyl, hydroxymethyl, 
amino, (monosubstituted)amino, (disubstituted)amino, car 
boxamide, Ni(Cl to C6 alkyl)carboxamide, N,N-di(Cl to 
C6 alkyl)carboxamide, tri?uoromethyl, Ni((Cl to C6 alkyl 
)sulfonyl)amino, and N-phenylsulfonyl)amino. 

[0116] The term “substituted phenylalkoxy” denotes a 
phenylalkoxy group Wherein the alkyl portion is substituted 
With one or more, and preferably one or tWo, groups selected 
from halogen, hydroxy, protected hydroxy, oxo, amino, 
(monosubstituted)amino, (disubstituted)amino, guanidino, 
heterocyclic ring, substituted heterocyclic ring, C1 to C7 
alkoxy, alkoxy-alkyl, C1 to C7 acyl, C1 to C7 acyloxy, nitro, 
carboxy, alkoxycarbonyl, carbamoyl, carboxamide, Ni(Cl 
to C6 alkyl)carboxamide, N,Ni(Cl to C6 dialkyl)carboxa 
mide, cyano, Ni(Cl to C6 alkylsulfonyl)amino, thiol, C1 to 
C4 alkylthio, C1 to C4 alkylsulfonyl groups; and/or the 
phenyl group can be substituted With one or more, and 
preferably one or tWo, substituents chosen from halogen, 
hydroxy, protected hydroxy, thio, alkylthio, cyano, nitro, C1 
to C6 alkyl, C1 to C7 alkoxy, alkoxy-alkyl, C1 to C7 acyl, C1 
to C7 acyloxy, carboxy, alkoxycarbonyl carboxymethyl, 
hydroxymethyl, amino, (monosubstituted)amino, (disubsti 
tuted)amino, carboxamide, Ni(Cl to C6 alkyl) carboxam 
ide, N,N-di(Cl to C6 alkyl)carboxamide, tri?uoromethyl, 
Ni((Cl to C6 alkyl)sulfonyl)amino, N-(phenylsulfony 
l)amino, or a phenyl group, substituted or unsubstituted for 
a resulting biphenyl group. The substituted alkyl or phenyl 
groups may be substituted With one or more, and preferably 
one or tWo, substituents that can be the same or different. 

[0117] The term “substituted naphthyl” speci?es a naph 
thyl group substituted With one or more, and preferably one 
or tWo, moieties either on the same ring or on different rings 
chosen from the group consisting of halogen, hydroxy, 
protected hydroxy, thio, alkylthio, cyano, nitro, C1 to C6 
alkyl, C1 to C7 alkoxy, alkoxy-alkyl, C1 to C7 acyl, C1 to C7 
acyloxy, carboxy, alkoxycarbonyl, carboxymethyl, 
hydroxymethyl, amino, (monosubstituted)amino, (disubsti 
tuted)amino, carboxamide, Ni(Cl to C6 alkyl)carboxam 
ide, N,N-di(Cl to C6 alkyl)carboxamide, tri?uoromethyl, 
Ni((Cl to C6 alkyl)sulfonyl)amino, or N-(phenylsulfony 
l)amino. 
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[0118] The terms “halo” and “halogen” refer to the ?uoro, 
chloro, bromo or iodo atoms. There can be one or more 
halogen, Which are the same or different. Preferred halogens 
are chloro and ?uoro. 

[0119] The term “(monosubstituted)amino” refers to an 
amino (NHR) group Wherein the R group is chosen from the 
group consisting of phenyl, C6-C 1O substituted phenyl, C 1 to 
C6 alkyl, C1 to C6 substituted alkyl, C1 to C7 acyl, C1 to C7 
substituted acyl, C2 to C7 alkenyl, C2 to C7 substituted 
alkenyl, C2 to C7 alkynyl, C2 to C7 substituted alkynyl, C7 to 
C l 2 phenylalkyl, C7 to C l 2 substituted phenylalkyl, and 
heterocyclic ring. The (monosubstituted)amino can addi 
tionally have an amino-protecting group as encompassed by 
the term “protected (monosubstituted)amino.” 

[0120] The term “(disubstituted)amino” refers to an amino 
group (NR2) With tWo substituents independently chosen 
from the group consisting of phenyl, C6-Cl0 substituted 
phenyl, C1 to C6 alkyl, C1 to C6 substituted alkyl, C1 to C7 
acyl, C2 to C7 alkenyl, C2 to C7 alkynyl, C7 to C12 pheny 
lalkyl, and C7 to C12 substituted phenylalkyl. The tWo 
substituents can be the same or different. 

[0121] The term “amino-protecting group” as used herein 
refers to substituents of the amino group commonly 
employed to block or protect the amino functionality While 
reacting other functional groups of the molecule. The term 
“protected (monosubstituted)amino” means there is an 
amino-protecting group on the mono sub stituted amino nitro 
gen atom. In addition, the term “protected carboxamide” 
means there is an amino-protecting group on the carboxa 
mide nitrogen. Similarly, the term “protected Ni(Cl to C6 
alkyl)carboxamide” means there is an amino-protecting 
group on the carboxamide nitrogen. 

[0122] The term “alkylthio” refers to iSR groups 
Wherein R is an optionally substituted Cl-C7 or 
Cl-C4organic group, preferably an alkyl, cycloalkyl, aryl, or 
heterocyclic group, such as methylthio, ethylthio, n-propy 
lthio, isopropylthio, n-butylthio, t-butylthio, and like groups. 

[0123] The term “alkylsulfoxide” indicates iS(O)R 
groups Wherein R is an optionally substituted Cl-C7 or 
Cl-C4 organic group, preferably an alkyl, cycloalkyl, aryl, or 
heterocyclic group, such as methylthio, ethylthio, n-propy 
lthio, isopropylthio, n-butylthio, t-butylthio and like groups, 
such as methylsulfoxide, ethylsulfoxide, n-propylsulfoxide, 
isopropylsulfoxide, n-butylsulfoxide, sec-butylsulfoxide, 
and the like. 

[0124] The term “alkylsulfonyl” indicates iS(O)2R 
groups Wherein R is an optionally substituted Cl-C7 or 
Cl-C4 organic group, Which include for example groups such 
as methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, isopro 
pylsulfonyl, n-butylsulfonyl, t-butylsulfonyl, and the like. 

[0125] The terms “phenylthio,”“phenylsulfoxide,” and 
“phenylsulfonyl” specify a sulfoxide (iS(O)iR), or sul 
fone (iSOZR) Wherein the R group is a phenyl group. The 
terms “substituted phenylthio,”“substituted phenylsulfox 
ide,” and “substituted phenylsulfonyl” means that the phenyl 
of these groups can be substituted as described above in 
relation to “substituted phenyl.” 

[0126] The term “alkoxycarbonyl” means an “alkoxy” 
group attached to a carbonyl group, (4C(O)iOR, Wherein 
R is an alkyl group, preferably a C 1 -C4 alkyl group. The term 
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“substituted alkoxycarbonyl” denotes a substituted alkoxy 
bonded to the carbonyl group, Which alkoxy may be sub 
stituted as described above in relation to substituted alkyl. 

[0127] The term “phenylene” means a phenyl group Where 
the phenyl radical is bonded at tWo positions connecting 
together tWo separate additional groups. Examples of “phe 
nylene” include 1,2-phenylene, 1,3-phenylene, and 1,4-phe 
nylene. 
[0128] The term “substituted alkylene” means an alkyl 
group Where the alkyl radical is bonded at tWo positions 
connecting together tWo separate additional groups and 
further bearing an additional substituent. Examples of “sub 
stituted alkylene” includes aminomethylene, 1-(amino)-1,2 
ethyl, 2-(amino)-1,2-ethyl, 1-(acetamido)-1,2-ethyl, 2-(ac 
etamido)-1,2-ethyl, 2-hydroxy-1,1-ethyl, and 1-(amino)-1, 
3-propyl. 
[0129] The term “substituted phenylene” means a phenyl 
group Where the phenyl radical is bonded at tWo positions 
connecting together tWo separate additional groups, Wherein 
the phenyl is substituted as described above in relation to 
“substituted phenyl.” 

[0130] The terms “cyclic alkylene,”“substituted cyclic 
alkylene,”“cyclic heteroalkylene,” and “substituted cyclic 
heteroalkylene,” de?nes such a cyclic group or radical 
bonded (“fused”) to a phenyl radical, resulting in a fused 
bicyclic ring group or radical. The non-fused members of the 
cyclic alkylene or heteroalkylene ring may contain one or 
tWo double bonds, or often are saturated. Furthermore, the 
non-fused members of the cyclic alkylene or heteroalkylene 
ring can have one or tWo methylene or methine groups 
replaced by one or tWo oxygen, nitrogen, or sulfur atoms, or 
NH, NR, 8(0) or SO2 groups, Where R is a loWer alkyl 
group. 

[0131] The cyclic alkylene or heteroalkylene group may 
be substituted once or tWice by the same or different 
substituents preferably selected from the group consisting of 
the folloWing moieties: hydroxy, protected hydroxy, car 
boxy, protected carboxy, oxo, protected oxo, C1 to C4 
acyloxy, formyl, C1 to C7 acyl, C1 to C6 alkyl, C1 to C7 
alkoxy, C1 to C4 alkylthio, C1 to C4 alkylsulfoxide, C1 to C4 
alkylsulfonyl, halo, amino, protected amino, (monosubsti 
tuted)amino, protected (monosubstituted)amino, (disubsti 
tuted)amino, hydroxymethyl, and a protected hydroxym 
ethyl. The cyclic alkylene or heteroalkylene group fused 
onto the benZene radical can contain tWo to ten ring mem 
bers, but it preferably contains three to six members. 
Examples of saturated cyclic alkylene groups are 2,3-dihy 
dro-indanyl and a tetralin ring systems. When the cyclic 
groups are unsaturated, examples include a naphthyl ring or 
indolyl group or radical. Examples of fused cyclic groups 
Which each contain one nitrogen atom and one or more 

double bond, preferably one or tWo double bonds, are When 
the benZene radical is fused to a pyridyl, pyranyl, pyrrolyl, 
pyridinyl, dihydropyrolyl, or dihydropyridinyl groups or 
radicals. Examples of fused cyclic groups that each contain 
one oxygen atom and one or tWo double bonds are illustrated 

by a benZene radical ring fused to a furanyl, pyranyl, 
dihydrofuranyl, or dihydropyranyl ring. Examples of fused 
cyclic groups Which each have one sulfur atom and contain 
one or tWo double bonds are When the benZene radical is 
fused to a thienyl, thiopyranyl, dihydrothienyl, or dihy 
drothiopyranyl ring. Examples of cyclic groups Which con 
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tain tWo heteroatoms selected from sulfur and nitrogen and 
one or tWo double bonds are When the benZene radical ring 
is fused to a thiaZolyl, isothiaZolyl, dihydrothiaZolyl, or 
dihydroisothiaZolyl ring. Examples of cyclic groups Which 
contain tWo heteroatoms selected from oxygen and nitrogen 
and one or tWo double bonds are When the benZene ring is 
fused to an oxaZolyl, isoxaZolyl, dihydrooxaZolyl or dihy 
droisoxaZolyl ring. Examples of cyclic groups Which contain 
tWo nitrogen heteroatoms and one or tWo double bonds 
occur When the benZene ring is fused to a pyraZolyl, imi 
daZolyl, dihydropyraZolyl or dihydroimidaZolyl ring or 
pyraZinyl. 

[0132] The term “carbamoyl” refers to a carbamate group 
or radical, Which often derived from the reaction of an 
organic isocyanate compound RliNCO With an alcohol 
RZiOH, to yield a carbamate compound having the struc 
ture R1iNH4C(O)4OR2 Wherein the nature of the R 1 and 
R2 radicals are further de?ned by the circumstances. 

[0133] One or more of the compounds of the invention 
may be present as a salt. The term “salt” encompasses those 
salts that form With the carboxylate anions and amine 
nitrogens and include salts formed With the organic and 
inorganic anions and cations discussed beloW. Furthermore, 
the term includes salts that form by standard acid-base 
reactions With basic groups (such as nitrogen containing 
heterocycles or amino groups) and organic or inorganic 
acids. Such acids include hydrochloric, hydro?uoric, trif 
luoroacetic, sulfuric, phosphoric, acetic, succinic, citric, 
lactic, maleic, fumaric, palmitic, cholic, pamoic, mucic, 
D-glutamic, D-camphoric, glutaric, phthalic, tartaric, lauric, 
stearic, salicyclic, methanesulfonic, benZenesulfonic, sorbic, 
picric, benZoic, cinnamic, and like acids. 

[0134] The term “organic or inorganic cation” refers to 
positively charged counter-ions for the carboxylate anion of 
a carboxylate salt. Inorganic positively charged counter-ions 
include but are not limited to the alkali and alkaline earth 
metals, (such as lithium, sodium, potassium, calcium, mag 
nesium, etc.) and other divalent and trivalent metallic cat 
ions such as barium, aluminum and the like, and ammonium 
(NH4)+ cations. Organic cations include ammonium cations 
derived from acid treatment or alkylation of primary, sec 
ondary, or tertiary amines such as trimethylamine and cyclo 
hexylamine. Examples of organic cations include dibenZy 
lammonium, benZylammonium, 2-hydroxyethylammonium, 
bis(2-hydroxyethyl)ammonium, phenylethylbenZylammo 
nium, dibenZylethylenediammonium, and like cations. See, 
for example, “Pharmaceutical Salts,” Berge et al., J. Pharm. 
Sci. (1977) 6611-19, Which is incorporated herein by refer 
ence. Other cations encompassed by the above term include 
the protonated form of procaine, quinine and N-methylglu 
cosamine, and the protonated forms of basic amino acids 
such as glycine, omithine, histidine, phenylglycine, lysine 
and arginine. Furthermore, any ZWitterionic form of the 
instant compounds formed by a carboxylic acid and an 
amino group is referred to by this term. For example, a 
cation for a carboxylate anion Will exist When R5 is substi 
tuted With a (quaternary ammonium)methyl group. A pre 
ferred cation for the carboxylate anion is the sodium cation. 

[0135] The compounds of the invention can also exist as 
solvates and hydrates. Thus, these compounds may crystal 
liZe With, for example, Waters of hydration, or one, a number 
of, or any fraction thereof of molecules of the mother liquor 
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solvent. The solvates and hydrates of such compounds are 
included Within the scope of this invention. 

[0136] The term “amino acid” includes any one of the 
tWenty naturally-occurring amino acids or the D-form of any 
one of the naturally-occurring amino acids. In addition, the 
term “amino acid” also includes other non-naturally occur 
ring amino acids besides the D-amino acids, Which are 
functional equivalents of the naturally-occurring amino 
acids. Such non-naturally-occurring amino acids include, for 
example, norleucine (“Nle”), norvaline (“Nva”), L- or 
D-naphthalanine, omithine (“Orn”), homoarginine 
(homoArg) and others Well knoWn in the peptide art, such as 
those described in M. BodanZsky, “Principles of Peptide 
Synthesis,” 1st and 2nd Revised Ed., Springer-Verlag, NeW 
York, N.Y., 1984 and 1993, and Stewart and Young, “Solid 
Phase Peptide Synthesis,” 2nd Ed., Pierce Chemical Co., 
Rockford, Ill., 1984, both of Which are incorporated herein 
by reference. Amino acids and amino acid analogs can be 
purchased commercially (Sigma Chemical Co.; Advanced 
Chemtech) or synthesiZed using methods knoWn in the art. 

[0137] “Amino acid side chain” refers to any side chain 
from the above-described “amino acids.” 

[0138] “Substituted” herein refers to a substituted moiety, 
such as a hydrocarbon, e.g., substituted alkyl or benZyl 
Wherein at least one element or radical, e.g., hydrogen, is 
replaced by another, e.g., a halogen, as in chlorobenZyl. 

[0139] A residue of a chemical species, as used in the 
speci?cation and concluding claims, refers to a structural 
fragment or a moiety that is the resulting product of the 
chemical species in a particular reaction scheme or subse 
quent formulation or chemical product, regardless of 
Whether the structural fragment or moiety is actually 
obtained from the chemical species. Thus, an ethylene 
glycol residue in a polyester refers to one or more 

iOCHZCHZOi repeat units in the polyester, regardless of 
Whether ethylene glycol is used to prepare the polyester. 

[0140] The term “organic residue” or “organic group” 
de?nes a carbon containing residue or group, i.e., a residue 
comprising at least one carbon atom. Organic residues can 
contain various heteroatoms, or be bonded to another mol 
ecule through a heteroatom, including oxygen, nitrogen, 
sulfur, phosphorus, or the like. Examples of organic residues 
include but are not limited to alkyl or substituted alkyls, 
alkoxy or substituted alkoxy, hydroxyalkyls and alkoxy 
alkyls, mono or di-substituted amino, amide groups, CN, 
CO2H, CHO, COR6, CO2R6, SR6, S(O)R6, S(O)2R6, alk 
enyl, cycloalkyl, cycloalkenyl, aryl, and heteroaryl, Wherein 
R6 is an alkyl. More speci?c examples of species of organic 
groups or residues include but are not limited to, NHCH3, 

N(CH3)2, CO2CH3, SCZHS, SCH3, S(O)CH3, S(O)2CH3, 
methyl, ethyl, isopropyl, vinyl, tri?uoromethyl, methoxy, 
ethoxy, isopropoxy, tri?uoromethoxy, CH2OCH3, CHZOH, 
CH2NH2, CH2NHCH3, or CH2N(CH3)2 groups or residues. 
Organic resides can comprise 1 to 18 carbon atoms, 1 to 15 
carbon atoms, 1 to 12 carbon atoms, 1 to 8 carbon atoms, 1 
to 6 carbon atoms, or 1 to 4 carbon atoms. 

[0141] By the term “effective amount” of a compound as 
provided herein is meant a suf?cient amount of one or more 
compounds in a composition that is su?icient to provide the 
desired regulation of a desired biological function, such as 
gene expression, protein function, or more particularly the 

Jan. 4, 2007 

induction of sWeet taste perception in an animal or a human. 
As Will be pointed out beloW, the exact amount required Will 
vary from subject to subject, depending on the species, age, 
general condition of the subject, speci?c identity and for 
mulation of the comestible composition, etc. Thus, it is not 
possible to specify an exact “effective amount.” HoWever, an 
appropriate effective amount can be determined by one of 
ordinary skill in the art using only routine experimentation. 

[0142] It must be noted that, as used in the speci?cation 
and the appended claims, the singular forms “a,”“an,” and 
“the” include plural referents unless the context clearly 
dictates otherWise. Thus, for example, reference to “an 
aromatic compound” includes mixtures of aromatic com 
pounds. 

[0143] Often, ranges are expressed herein as from “about” 
one particular value, and/or to “about” another particular 
value. When such a range is expressed, another embodiment 
includes from the one particular value and/or to the other 
particular value. Similarly, When values are expressed as 
approximations, by use of the antecedent “about,” it Will be 
understood that the particular value forms another embodi 
ment. It Will be further understood that the endpoints of each 
of the ranges are signi?cant both in relation to the other 
endpoint, and independently of the other endpoint. 

[0144] “Optional” or “optionally” means that the subse 
quently described event or circumstance may or may not 
occur, and that the description includes instances Where said 
event or circumstance occurs and instances Where it does 
not. For example, the phrase “optionally substituted loWer 
alkyl” means that the loWer alkyl group may or may not be 
substituted and that the description includes both unsubsti 
tuted loWer alkyl and loWer alkyls Where there is substitu 
tion. 

[0145] Further, unless stated to the contrary, a formula 
With chemical bonds shoWn only as solid lines and not as 
Wedges or dashed lines contemplates each possible isomer, 
e.g., each enantiomer and diastereomer, and a mixture of 
isomers, such as racemic or scalemic mixtures. 

The Amide Compounds of the Invention 

[0146] The compounds of the invention are all organic 
(carbon containing) compounds that have at least one 
“amide” group therein and have the folloWing general 
structure, Which Will be hereinafter referred to as the amide 
compounds having Formula (I): 

(I) 

Also, disclosed are comestibly acceptable salts of com 
pounds of Formula (I). 

[0147] The amide compounds of Formula (I) do not 
include amide compounds that are knoWn to naturally occur 
in biological systems or foods, such as for example naturally 
occuring amino acids, peptides, proteins, nucleotides, 
nucleosides, nucleic acids, polysaccharide, certain amino 
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sugars and/or amino polysaccharides, glycopeptides or gly 
coproteins, or the like. Neither does the present invention 
relate to compounds that are synthetic close structural ana 
logs of amino acids, peptides, proteins, nucleotides, nucleo 
sides, nucleic acids, certain amino sugars and/or amino 
polysaccharides, glycopeptides or glycoproteins, or the like, 
such as for example the peptide analog sWeeteners such as 
aspartame and neotame, or saccharide analog sWeeteners 
such as Sucralose. The amide compounds of Formula (I) of 
the invention are man-made and arti?cial synthetic amide 
compounds that typically do not comprise peptide or sac 
charide residues. 

[0148] For the various embodiments of the compounds of 
Formula (I), the Ar1,Ar2, L, R1, R2, R3, R4, and R5 groups 
can be and are independently further de?ned and/or limited 
in various Ways, as Will noW be further detailed hereinbeloW, 
so as to de?ne and/ or include a substantial number of 
structurally related subgenera and/or species of the com 
pounds of Formula (I), and hence the various inventions 
disclosed herein are related because of their relationship to 
the compounds of Formula (I). 

[0149] It is hereby speci?cally contemplated that any of 
the subgenuses and/or species of compounds of Formula (I) 
described herein can, either in their speci?ed form or as one 
or more comestibly acceptable salts, be combined in an 
effective amount With one or more comestible or medicinal 

products or precursors thereof by the processes and/or 
methods described elseWhere herein, or by any such other 
processes as Would be apparent to those of ordinary skill in 
preparing comestible or medicinal products or precursor 
thereof, to form one or more sWeet ?avor modi?ed comes 

tible or medicinal products, or one or more precursors or 

sWeetener concentrate compositions thereof. 

[0150] As one of ordinary skill in the art can discern, the 
compounds of Formula (I) comprise a iC(O)NHi group, 
Which is Well knoWn to those of ordinary skill in the art as 
an “amide” group. Moreover, the compounds of Formula (I) 
as disclosed and claimed herein typically comprise a com 
mon and linked core of molecular/structural features that at 
least include an R5 group Which is bonded to the nitrogen 
atom of the “amide” group, Which amide group is addition 
ally linked from its carbonyl carbon atom to the L, Arl, and 
Ar2 groups, as illustrated above. The R1, R2, R3, and R4 
groups can be hydrogen, or optional substituent groups as 
disclose hereinbeloW. Without Wishing to be bound by any 
scienti?c theory, it is believed that this core of structural 
features (the amide, R5, and L groups, and the Ar1 and Ar2 
aryl or heteroaryl groups) together form a “scaffold” of 
suitable siZe, shape, and polarity so as to promote binding of 
the compounds as a Whole to the relevant biological recep 
tors such as sWeet taste TlR2/T1R3 receptors. The R1, R2, 
R3, and R4 groups, and optional substituents on R5, on the 
periphery of the common core can also also be of suitable 
siZe, shape, and polarity to alloW binding to the relevant 
biological receptors, and/or optimiZe other parameters such 
as solubility, but can in some embodiments be optional, i.e., 
present or absent, and can comprise substituent groups 
having substantial chemical and structural diversity. The R1, 
R2, R3, and R4 groups can be selected for suitable combi 
nations of siZe, polarity, and/or molecular Weight to promote 
binding to the relevant biological receptors, such as for 
example, being limited to selected ranges of carbon atoms 
per substituent. The overall molecular Weight and/ or number 
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of carbon atoms of the compounds of Formula (I) can also 
be selelected or limited as is further discussed beloW. 

[0151] In some embodiments of the compounds of For 
mula (I), Ar1 and Ar2 are independently selected from 
monocyclic, aryl, fused bicyclic aryl, monocyclic heteroaryl 
or fused bicyclic heteroaryl rings; m is selected from the 
integers 0, l, 2, 3, 4, or 5; m' is selected from the integers 
0, l, 2, 3, or 4; each R1 and R2 is independently selected from 
the group consisting of OH, NH2, SH, SO3H, PO3H, halo 
gen, and a Cl-C6 organic radical; L is a carbon or nitrogen 
atom; R3 is hydrogen, oxygen, hydroxy, halogen, or a C l-C6 
organic radical; R4 is absent, or hydrogen, oxygen, hydroxy, 
halogen, or a Cl-C6 organic radical; R5 a Cl-Cl4 organic 
radical comprising a normal or branched alkyl or cycloalkyl, 
Wherein the normal or branched alkyl or cycloalkyl option 
ally comprises one to four substituents independently 
selected from OH, NH2, N02, SH, SO3H, PO3H, halogen, 
and a C l-C6 or C3-C 10 organic radical, such as an optionally 
substituted C3-Cl0 alkyl or cycloalkyl radical. 

[0152] In some other embodiments, alternative, and/or 
additional and optional limitations on the chemical and 
physical characteristics of the Arl, Ar2, L, R1, R2, R3, R4, 
and R5 groups are further described beloW. 

Ar Groups 

[0153] In some embodiments of the compounds of For 
mula (I), Ar1 and Ar2 are independently selected from 
monocyclic aryl, fused bicyclic aryl, monocyclic heteroaryl, 
and fused bicyclic heteroaryl groups. In some embodiments, 
Ar1 and Ar2 are independently selected from a monocyclic 
aryl rings (such as phenyl), and monocyclic heteroaryl rings 
having ?ve or six ring atoms. 

[0154] The monocyclic aryl groups include at least phenyl 
rings, and can be substituted (m or m' are not Zero) or 
unsubstituted (m or m' are Zero). The fused bicyclic aryl 
groups include at least napthyl rings, tetrahydronapthyl, and 
indanyl rings, and can be substituted (m or m' are not Zero) 
or unsubstituted (m or m' are Zero). The monocyclic het 
eroaryl groups can include heteroaromatic rings With either 
?ve or six ring atoms, Wherein at least one ring atom is 
carbon and at least one ring heteroatom is selected from 
nitrogen, oxygen, and sulfur. Such monocyclic heteroaryls 
include but are not limited to pyridinyl, pyrimidinyl, pyraZi 
nyl, pyraZolyl, pyrrolyl, furanyl, thiofuranyl, oxaZoloyl, 
isoxaZolyl, oxadiaZolyl, triaZolyl, tetraZolyl, and like het 
eroaromatic ring groups. The monocyclic heteroaryl groups 
and can be substituted (m or m' are not Zero) or unsubstituted 
(m or m' are Zero). The fused bicyclic heteroaromatic groups 
comprise tWo fused rings Wherein at least one ring is 
aromatic, such an aryl ring or heteroaryl ring, and at least 
one of the tWo fused rings has at least one ring heteroatom 
selected from nitrogen, oxygen, and sulfur. Example of 
fused bicyclic heteroaromatic groups include quinolinyl, 
isoquinolinyl, indolyl, benZofuran, dihydrobenZofuran, ben 
Zothiofuran, dihydrobenZothiofuran, phthalimido, thiaZolyl, 
and like fused ring groups. The fused bicyclic heteroaryl 
groups and can be substituted (m or m' are not Zero) or 
unsubstituted (m or m' are Zero). 

[0155] To further illustrate the inventions disclosed herein, 
in some embodiments, the invention relates to compounds 
Where Arl is a monocyclic aryl group such as a phenyl 
group, and Ar2 is selected from a monocyclic aryl such as a 
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phenyl group, a fused bicyclic aryl such as a napthyl group, 
a monocyclic heteroaryl group such as a pyridyl group, or a 
fused bicyclic heteroaryl group such as a quinolinyl group. 
In other embodiments, Arl can be a fused bicyclic aryl group 
such as a napthyl or indanyl group, and Ar2 is selected from 
a monocyclic aryl, fused bicyclic aryl, monocyclic het 
eroaryl, or fused bicyclic heteroaryl group. In yet other 
examples, Arl can be a monocyclic heteroaryl group such a 
pyridyl, pyrimidyl, furanyl, or thiofuranyl group, and Ar2 is 
a monocyclic aryl such as a phenyl, fused bicyclic aryl such 
as napthyl group, a monocyclic heteroaryl group, or fused 
bicyclic heteroaryl group. In yet additional examples, Arl 
can be a fused bicyclic heteroaryl group such as a quinolinyl 
or benZofuranyl group, and Ar2 is a monocyclic aryl, fused 
bicyclic aryl, monocyclic heteroaryl, or fused bicyclic het 
eroaryl group. 

[0156] Alternatively, in some embodiments, Ar2 can be a 
monocyclic aryl group such as a phenyl group, and Ar1 is 
selected a monocyclic aryl, fused bicyclic aryl, monocyclic 
heteroaryl, or fused bicyclic heteroaryl ring. In yet another 
example, Ar2 can be a fused bicyclic aryl group such as a 
napthyl or tetrahydronapthyl group, and Ar1 is a monocyclic 
aryl, fused bicyclic aryl, monocyclic heteroaryl, or fused 
bicyclic heteroaryl ring. In yet another example, Ar2 can be 
a monocyclic heteroaryl group such as a pyridyl group, and 
Ar1 is a monocyclic aryl, fused bicyclic aryl, monocyclic 
heteroaryl, or fused bicyclic heteroaryl ring. In still another 
example, Ar2 can be a fused bicyclic heteroaryl group such 
a quinolinyl or benZofuran group, and Ar1 is a monocyclic 
aryl, fused bicyclic aryl, monocyclic heteroaryl, or fused 
bicyclic heteroaryl ring. 

[0157] In one particular aspect of the invention, the Ar1 
and Ar2 groups can be independently selected from the 
group consisting of phenyl, napthyl, indole, pyridyl, pyrim 
idyl, furan, thiofuran, benZofuran, triaZolyl, and benZothio 
furan groups, or alternatively, Ar1 and Ar2 groups can be 
independently selected from a phenyl, pyridyl, pyrimidyl, 
pyriZinyl, pyrrolyl, pyraZolyl, furanyl, thiofuranyl, or triaZ 
olyl ring. 

[0158] In some aspects of the compounds of the invention, 
Arl can be a phenyl ring. In many related aspects, Ar2 can 
be a phenyl ring. In aspects, Ar1 and Ar2 are both phenyl 
rings. In many aspects of the compounds of Formula (I), Ar2 
is a phenyl ring, and Ar1 is a ?ve or six membered mono 
cyclic heteroaryl ring, such as for example a pyridyl, pyrim 
idyl, pyraZinyl, furanyl, thiofuranyl, pyrrolyl, imidaZolyle, 
thiaZolyly, oxaZolyl, or like ?ve or six-membered heteroaryl 
rings. 

[0159] In some embodiments, the Ar1 and Ar2 groups of 
Formula (I) comprise an aryl ring, i.e., they each contain 
someWhere Within their ring structures at least one six 
membered aromatic phenyl ring. The aryls can include 
benZene and napthalene rings, Which may not, but in many 
embodiments are, further substituted With at least 1, 2, 3, 4, 
or 5 independentely selected R1 or R2 substituent groups, 
Which can be any of the alternatives recited beloW. 

Arl 

[0160] The Arl ring radical, Which is bonded to the Ar2 
ring radical, can be a monocyclic aryl, fused bicyclic aryl, 
monocyclic heteroaryl, or fused bicyclic heteroaryl group, 
Which can be substituted (m is not Zero) or unsubstituted (m 

Jan. 4, 2007 

is Zero). In many embodiments, the Ar1 ring radical plus all 
of its Rl substituents comprise from 3 to 18 carbon atoms, 
or from 4 to 12 carbon atoms, or from 5 to 10 carbon atoms. 

[0161] In some aspects of the compounds of Formula (I), 
Arl can be a monocyclic aryl ring such as a 2-, 3-, or 
4-mono-substituted phenyl, 2,4-, 2,3-, 2,5, 2,6, 3,5-, or 
3,6-disubstituted phenyl, 3-alkyl-4-substituted phenyl, a tri-, 
tetra-, or penta-substituted phenyl, Wherein the substituent 
groups (i.e., R1) can be de?ned as recited elseWhere herein. 
In some embodiments, the R1 substituents of the Ar1 ring can 
be independently selected from any of the groups described 
hereinbeloW, including for example inorganic substituents 
such as hydrogen, OH, NH2, N02, SH, SO3H, PO3H, or 
halogens (e.g., ?uoro and chloro), the R1 substituents of the 
Ar1 ring can be independently selected from various Cl-C6 
or Cl-C4 organic radicals as described hereinbeloW, inclu 
deing for example NHCH3, N(CH3)2, CO2CH3, SC2H5, 
SCH3, S(O)CH3, S(O)2CH3, S(O)2NHCH3, methyl, ethyl, 
isopropyl, vinyl, tri?uoromethyl, methoxy, ethoxy, isopro 
poxy, and tri?uoromethoxy, In some aspects, tWo adjacent 
substituents on Arl may together form a heterocyclic ring 
fused to Arl, such as for example a methylenedioxy or 
ethylenedioxy ring fused to tWo adjacent carbons on the 
aromatic Arl ring. In other aspects, tWo adjacent positions on 
the Ar1 ring can be substituted so that the tWo substituents 
together form a ?ve to seven membered saturated carbocy 
clic or heterocyclic ring that may optionally comprise one or 
tWo ring heteroatoms selected from oxygen, nitrogen, or 
sulfur ring atoms. 

[0162] In some other embodiments, Arl can be a mono 
cyclic heteroaryl such as a pyridyl ring. Further examples of 
monocyclic heteroaryl rings for Arl are pyrimidyl, pyriZinyl, 
or pyridaZinyl rings having the folloWing formulas: 

(Rl)m Or (RIM. Or (RIM. 

Wherein m is selected from the integer 0, l, 2, or 3. 

[0163] Additional examples of monocyclic heteroaryl 
groups for Arl include, but are not limited to, ?ve membered 
heteroaryl rings having one of the folloWing formulae: 

0» row (0,’ 
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-continued 

N N 

wherein m is 0, 1, 2, or 3. In such compounds of Formula (I), 
each R1 can be as de?ned elsewhere herein. In some pre 
ferred embodiments of the monocyclic heteroaryl amide 
compounds Arl is a furan, thiofuran, or oxaZole ring, Which 
may be either substituted or unsubstituted. 

[0164] In some aspects of the invention, tWo adjacent 
substituents for Arl can together form a ?ve to eight mem 
bered bicyclic carbocyclic or heterocyclic ring fused to Arl, 
such as for example a methylenedioxy ring. In some 
examples, the Ar1 group of the compounds of Formula (I) 
can have the folloWing fused bicyclic heterocyclic struc 
tures: 

O 0 

R“*{ K 
O R“, or O Rlb or 

R] Rlb 

Wherein Rla and Rlb are independently chosen from any of 
the R1 substituents de?ned elseWhere herein. 

[0165] In additional embodiments of the compounds of 
Formula (I), Arl is a substituted heteroaryl ring comprising 
5 to 12 carbon atoms, With optional Rl substituent groups as 
described further elseWhere herein. 

14 
Jan. 4, 2007 

Ar2 

[0166] The Ar2 ring radical, is bonded to the Ar1 ring and 
the L atom, and can be a monocyclic aryl, fused bicyclic 
aryl, monocyclic heteroaryl, and fused bicyclic heteroaryl 
ring, Which can be substituted (m' is not Zero) or unsubsti 
tuted (m' is Zero). In many embodiments, Ar2 is a monocy 
clic aryl ring, such as a phenyl ring, or any of a variety of 
?ve-membered or six-membered heteroaryl rings, as is fur 
ther described beloW. 

[0167] In many embodiments, the Ar2 ring radical plus all 
of its R2 substituents comprise from 3 to 18 carbon atoms, 
or from 4 to 12 carbon atoms, or from 5 to 10 carbon atoms. 

[0168] In some embodiments of the compounds of For 
mula (I), Ar2 can be a monocyclic aryl ring such as a 2-, 3-, 
or 4-mono-substituted phenyl, 2,4-, 2,3-, 2,5, 2,6, 3,5-, or 
3,6-disubstituted phenyl, 3-alkyl-4-substituted phenyl, a tri 
or tetra-substituted phenyl Wherein the substituent groups 
(i.e., R2) can be independently selected from the various 
alternatives described elseWhere herein, such as for example 
inorganic substitents such as hydrogen, OH, NH2, N02, SH, 
SO3H, PO3H, halogens (e.g., ?uoro and chloro), or Cl-C6 or 
Cl-C4 organic radicals as recited beloW. In some aspects of 
the invention, tWo adjacent substituents for Ar2 can together 
form a ?ve to eight membered carbocyclic or heterocyclic 
ring fused to Ar2, such as for example a methylenedioxy 
ring. In some aspects of the invention, tWo adjacent sub 
stituents for Arl can together form a ?ve to eight membered 
bicyclic carbocyclic or heterocyclic ring fused to Arl, such 
as for example a methylenedioxy ring. 

[0169] In other embodiments, Ar2 can be a monocyclic 
heteroaryl group such as a pyridyl ring. Some speci?c 
examples of other monocyclic heteroaryl rings for Ar2 have 
the folloWing formulae: 

22% 

Wherein m' is selected from the integers 0, 1, or 2. Additional 
examples of monocyclic heteroaryl rings for Ar2, include, 
but are not limited to ?ve-membered heteroaryl rings having 
at least one ring carbon atom and at least one ring heteroa 
tom selected from oxygen, sulfur, and nitrogen, examples of 
such heteroaryls having the folloWing exemplary formulae: 

:2 

S 

(I) ’ —N 



US 2007/0003680 A1 

-continued 

I l 

I / 
R2 (Rom, 

wherein m' is 0, 1, or 2. In such compounds of Formula (I), 
each R2 can be as de?ned elsewhere herein. 

[0170] In additional embodiments of the compounds of 
Formula (I), Ar2 can be a substituted heteroaryl ring com 
prising 5 to 12 carbon atoms and Wherein the optional 
substituent groups (R2) are independently selected from any 
of the alternatives listed elseWhere hereinbeloW. 

R1 and R2 

[0171] In the compounds of Formula (I), the groups Arl 
and/or Ar2 can be substituted With various substituents 
disclosed herein. Speci?cally, Arl can have 0, 1, 2, 3, 4, or 
5 substituents, denoted in Formula (I) as R1 (i.e., (Rl)m, 
Where m is selected from the integers 0, 1, 2, 3, 4, or 5). Ar2 
can have 0, 1, 2, 3, or 4 substituents, denoted in Formula (I) 
as R2 (i.e., (R2)m, Where m' is selected from the integers 0, 
1, 2, 3, or 4. In some speci?c examples, In and m' are 
independently selected from the integers 0, 1, or 2. In other 
examples, In and m' are independently 0 or 1. It Will be 
understood by those of ordinary skill in the art that if m or 
m' are Zero, any carbon atom in a ring that could be 
substituted an R1 or an R2 substituent is assumed to carry a 
hydrogen substituent. 

[0172] In many embodiments of the compounds of For 
mula (I), the substituents R1 and R2 can be independently 
selected from the group consisting of an inorganic radical 
such as OII, NII2, SII, N02, SO3OII, PO3II, halogen, and 
Cl-C6 organic radical, or C l-C4 organic radicals. The organic 
radicals R1 and R2 for can be independently selected from, 
for example, alkyl, alkoxy, alkoxy-alkyl, hydroxyalkyl, 
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NHR6, NR6R6', CN, CO2H, CO2R6, C(O)H, C(O)R6, 
C(O)NHR6, C(O)NR6, R6’, OC(O)R6, NHC(O)R6, SR6, 
S(O)R6, S(O)2R6, S(O)NHR6, alkenyl, cycloalkyl, cycloalk 
enyl, heterocycle, aryl, and heteroaryl, Where R6 and R6’ can 
be a Cl-C6 or Cl-C4 alkyl, or methyl. The organic radicals 
R1 and R2 radical can also be independently selected from 
alkyl, haloalkyl, haloalkoxy, alkoxyl, alkoxy-alkyl, 
hydroxy-alkyl, aryl, heteroaryl, CN, C(O)H, COZH, NHR6, 
NR62, CO2R6, COR6, C(O)R6, SR6, S(O)R6, S(O)2R6, 
S(O)2NHR6, and C(O)NHR6, Wherein R6 is Cl-C4 alkyl. 
[0173] In some aspects of the compounds of Formula (I), 
each R1 and R2 can be independently selected from the 
group consisting of hydroxy, ?uoro, chloro, NH2, N02, 
NHCH3, N(CH3)2, CN, OC(O)CH3, SCH3, S(O)CH3, 
S(O)2CH3, S(O)2NHCH3, SC2H5, methyl, ethyl, propyl, 
isopropyl, vinyl, allyl, CHZOH, CH2OCH3, CH2OCH2CH3, 
C(O)H, C(O)CH3, tri?uoromethyl, methoxy, ethoxy, isopro 
poxy, tri?uoromethoxy, cyclopentyl, cyclhexyl, phenyl, 
pyridyl, pyrimidyl, pyrrolyl, furanyl, and thiofuranyl groups. 
In related aspects of the compounds of Formula (I), each R1 
and R2 can be independently selected from the group con 
sisting of hydroxy, ?uoro, chloro, NH2, N02, NHCH3, 
N(CH3)2, COOCH3, SCH3, SC2H5, methyl, ethyl, propyl, 
isopropyl, vinyl, allyl, S(O)CH3, S(O)2CH3, S(O)2NHCH3, 
CN, CHZOH, C(O)H, C(O)CH3, tri?uoromethyl, methoxy, 
ethoxy, isopropoxy, tri?uoromethoxy groups. 
[0174] In additional related aspects of the compounds of 
Formula (I), each R1 and/or each R2 can be independently 
selected from alkyl, alkoxy, alkoxy-alkyl, hydroxyalkyl, 
OH, CN, CO2H, CO2R6, CHO, COR6, CONHR6, SR6, 
S(O)R6, S(O)2R6, S(O)NHR6, halogen, alkenyl, cycloalkyl, 
cycloalkenyl, heterocycle, aryl, and heteroaryl, Where R6 is 
C l-C6 alkyl. In some related but alternative embodiments of 
the compounds of Formulas (I), each R1 and/or each R can 
be independently selected from the group consisting of OH, 
NH2, SH, N02, SO3H, PO3H, halogen, Cl-C4 alkyl, Cl-C4 
haloalkyl, Cl-C4 haloalkoxy, Cl-C4 alkoxyl, Cl-C4 alkoxy 
alkyl, Cl-C4 hydroxy-alkyl, NHR6, NR62, CN, COZH, 
CO2R6, CHO, COR6, SH, SR6, S(O)R6, S(O)2R6, or 
S(O)2NHR Wherein R6 is C l-C4 alkyl. In many aspects of the 
compounds of Formulas (I), each R1 and/or each R2 can be 
independently selected from the group consisting of 
hydroxy, ?uoro, chloro, NH2, N02, SO3H, PO3H, CN, 
NHCH3, N(CH3)2, OC(O)CH3, SCH3, S(O)CH3, S(O)2CH3, 
S(O)NHCH3, SC2H5, methyl, ethyl, isopropyl, n-propyl, 
n-butyl, l-methyl-propyl, isobutyl, t-butyl, vinyl, tri?uo 
romethyl, methoxy, ethoxy, isopropoxy, and tri?uo 
romethoxy groups. 

L Group 

[0175] In other embodiments of the compounds of For 
mula (I), L can be a carbon or nitrogen atom. In many 
embodiments of the invention, L is a carbon atom. 

R3 and R4 

[0176] In some embodiments of the compounds of For 
mula (I), R3 can be hydrogen, oxygen, hydroxy, amino, 
halogen, or a Cl-C6 organic radical. In some speci?c 
examples, R3 can be a hydrogen, a Cl-C4 alkyl, Cl-C4 
alkoxy, Cl-C4 hydroxyalkyl, Cl-C4 alkoxyalkyl, Cl-C4 
msonoalkylamino, or Cl-C4 dialkylamino. In many aspects, 
R can be a methyl. 

[0177] In related embodiments of the compounds of For 
mula (I), R4 can be absent (for example, When L is a nitrogen 
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atom), or be a hydrogen, oxygen, hydroxy, amino, halogen, 
or a Cl-C6 organic radical. In some speci?c examples, R4 
can be a hydrogen, a Cl-C4 alkyl, Cl-C4 alkoxy, Cl-C4 
hydroxyalkyl, Cl-C4 alkoxyalkyl, Cl-C4 monoalkylamino, 
or Cl-C4 dialkylamino. In many aspects, R4 can be methyl. 

[0178] In other related aspects, R3 and R4 together can 
form a cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl 
ring. Also, R3 and R4 can together form an ethylenedioxy or 
a trimethylenedioxy ring. Independently, R3 and R4 can also 
be selected from Cl-C4 alkyls. In many aspects, R3 and R4 
are both methyl. 

[0179] Still further examples of combinations of R3 and R4 
include Where one of R3 and R4 is a Cl-C4 alkyl (methyl, 
ethyl, n-propyl, i-propyl, n-buytl, i-butyl, or t-butyl) and the 
other of R3 and R4 is hydrogen. Also included are Where one 
of R3 and R4 is methyl and the other of R3 and R4 is 
hydrogen. In another example, R3 and R4 together can be an 
oxygen atom and L can be a carbon atom, thus forming a 
pyruvate derivative. 

[0180] In some embodiments of the compounds of For 
mula (I), R4 can be absent, for example, When L is a nitrogen 
atom. In these examples, R3 can be any of the R3 disclosed 
herein. For example, R3 can be a Cl-C4 alkyl and R4 can be 
absent. In another example, R3 can be a methyl and R4 can 
be absent. 

[0181] In some preferred embodiments of the compounds 
of Formula (I), L is a carbon atom and both R3 and R4 are 
methyl groups. 

[0182] In many embodiments of the compounds of For 
mula (I), the substituent R5 can be a Cl-Cl4 organic radical, 
a Cl-Cl0 organic radical, a C3-Cl0 organic radical, or a 
Cl-C6 organic radical. 

[0183] The organic radicals can comprise monocyclic 
aryl, fused bicyclic aryl, monocyclic heteroaryl, or fused 
bicyclic heteroaryl rings, Which may be optionally substi 
tuted With 1, 2, 3, 4, or 5 substituent groups independently 
selected from the group consisting of OH, NH2, SH, N02, 
SO3H, PO3H, halogen, Cl-C4 alkyl, Cl-C4 haloalkyl, Cl-C4 
haloalkoxy, Cl-C4 alkoxyl, Cl-C4 alkoxy-alkyl, Cl-C4 
hydroxy-alkyl, NHR6, NR62, CN, CO2H, CO2R6, CHO, 
COR6, SH, SR6, S(O)R6, S(O)2NHR6, or S(O)2R6, Wherein 
R6 is Cl-C4 alkyl. In some embodiments, the substituent 
groups are independently selected from the group consisting 
of hydroxy, ?uoro, chloro, NH2, N02, SO3H, PO3H, 
NHCH3, N(CH3)2, COOCH3, SCH3, S(O)CH3, S(O)N 
HCH3, S(O)2CH3, SC2H5, methyl, ethyl, isopropyl, n-pro 
pyl, n-butyl, l-methyl-propyl, isobutyl, t-butyl, vinyl, trif 
luoromethyl, methoxy, ethoxy, isopropoxy, and 
tri?uoromethoxy groups. 

[0184] The organic radicals can also comprise a normal or 
branched alkyl or cycloalkyl, Wherein the normal or 
branched alkyl or cycloalkyl can optionally comprise one to 
four substituents independently selected from OH, NH2, 
N02, SH, SO3H, PO3H, halogen, and a Cl-C6 organic 
radical. In some speci?c examples, R5 can be Cl-C6 
branched alkyl or cycloalkyl. In other examples, R5 can be 
a C l-C 10 normal or branched alkyl or cycloalkyl, substituted 
With 1, 2, or 3 substituents independently selected from the 
group consisting of hydroxy, ?uoro, chloro, NH2, N02, 
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NHCH3, N(CH3)2, COOCH3, SCH3, S(O)CH3, S(O)2CH3, 
S(O)2NHCH3, SC2H5, methyl, ethyl, propyl, isopropyl, 
vinyl, tri?uoromethyl, methoxy, ethoxy, isopropoxy, and 
tri?uoromethoxy groups. 

[0185] In other embodiments of the amide compounds of 
Formula (I), R5 can be a “benZylic” radical having the 
structure: 

or RSa 

Wherein Ar3 is an aromatic or heteroaromatic ring such as 
phenyl, pyridyl, furanyl, thiofuranyl, pyrrolyl, or similar 
aromatic ring systems, m" is 0, l, 2, or 3, and each R7’ is 
independently selected from hydroxy, ?uoro, chloro, NH2, 
N02, NHCH3, N(CH3)2, CO2CH3, CONH2, SCZHS, SCH3, 
S(O)CH3, S(O)2CH3, S(O)2NHCH3, SO3H, PO3H, methyl, 
ethyl, isopropyl, vinyl, tri?uoromethyl, methoxy, ethoxy, 
isopropoxy, and tri?uoromethoxy, and each R5a substituent 
group can be independently selected from the group con 
sisting of an alkyl, alkoxy-alkyl, alkenyl, cycloalkenyl, 
cycloalkyl, iRSOH, iRSORS, iRSCN, iRSCOZH, 
iRSCOZRS, iRSCORS, iRSSRS, and iRSSOZRS group, 
Where R8 is a Cl-C6 organic radical. 

[0186] In still other embodiments of the compounds of 
Formula (I), R5 can be a C3-Cl0 branched alkyl. These 
C3-C1O branched alkyls have been found to be highly effec 
tive R5 groups for producing sWeet amide compounds of 
Formula (I). In some embodiments, R5 can be a C4-C8 
branched alkyl. Examples of such branched alkyls include 
the folloWing structures: 

[0187] In further embodiments the branched alkyls may 
optionally contain, inserted into What Would have been an 
alkyl chain, one or tWo heteroatoms such as nitrogen, 
oxygen, or sulfur atoms to form amines, ethers, and/or 
thioethers, sulfoxides, or sulfones respectively, or one, tWo, 
or three heteroatomic sub stituents bonded to the alkyl chains 
independently selected from a hydroxy, ?uoro, chloro, 
bromo, NH2, N02, NHCH3, N(CH3)2, CO2CH3, SCH3, 
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SC2H5, SO3H, PO3H, tri?uoromethyl, methoxy, ethoxy, 
isopropoxy, and tri?uoromethoxy groups. 

[0188] In further embodiments of the compounds of For 
mula (I), R5 can be an ot-substituted carboxylic acid or 
ot-substituted carboxylic acid lower alkyl ester. For example, 
R5 can be an ot-substituted carboxylic acid lower alkyl 
(especially methyl)ester. In some such embodiments, the 
ot-substituted carboxylic acid or ot-substituted carboxylic 
acid ester residue corresponds to that of a naturally occur 
ring and optically active ot-amino acid or an ester thereof, or 
its opposite enantiomer. 

[0189] In many embodiments of the compounds of For 
mula (I), R5 can be a 5 or 6 membered aryl or heteroaryl ring, 
optionally substituted With 1, 2, 3 or 4 substituent groups 
selected from the group consisting of hydroxyl, NH2, SH, 
halogen, or a C l-C4 organic radical. In related embodiments, 
the substituents for the aryl or heteroaryl ring are selected 
from alkyl, alkoxy, alkoxy-alkyl, OH, CN, COZH, CHO, 
COR6, CO2R6, SR6, halogen, alkenyl, cycloalkyl, cycloalk 
enyl, aryl, and heteroaryl, Wherein and R6 is Cl-C6 alkyl. 
Preferably the aryl or heteroaryl ring is substituted With 1, 2, 
3 or 4 substituent groups selected from the group consisting 

of hydroxy, ?uoro, chloro, NH2, N02, NHCH3, N(CH3)2, 
CO2CH3, SCH3, S(O)CH3, S(O)2CH3, S(O)2NHCH3, 
SC2H5, SO3H, PO3H, methyl, ethyl, isopropyl, vinyl, trif 
luoromethyl, methoxy, ethoxy, isopropoxy, and tri?uo 
romethoxy groups. 

[0190] In some embodiments of the compounds of For 
mula (I), R5 can be a phenyl, pyridyl, ?1ranyl,thio?.1ranyl, or 
pyrrolyl ring optionally substituted With one or tWo sub 
stituents independently selected from hydroxy, ?uoro, 
chloro, NH2, N02, NHCH3, N(CH3)2, CO2CH3, SCH3, 
S(O)CH3, S(O)2CH3, S(O)2NHCH3, SCZHS, SO3H, PO3H, 
methyl, ethyl, isopropyl, vinyl, tri?uoromethyl, methoxy, 
ethoxy, isopropoxy, and tri?uoromethoxy. 

[0191] In many embodiments of the compounds of For 
mula (I), R5 can be a cycloalkyl, cycloalkenyl, or saturated 
heterocyclic ring having 3 to 10 ring carbon atoms, option 
ally substituted With 1, 2, or 3 substituents independently 
selected from the group consisting of NH2, N02, SO3H, 
PO3H, NHCH3, N(CH3)2, CO2CH3, SCZHS, SCH3, 
S(O)CH3, S(O)2CH3, S(O)2NHCH3, Cl-C4 alkyl, Cl-C4 
haloalkyl, Cl-C4 alkoxy, Cl-C4 haloalkoxy, hydroxy, and 
halogen. In some further embodiments, R5 can be a cyclo 
pentyl, cyclohexyl, cycloheptyl, cyclooctyl ring, or piperidyl 
ring optionally substituted With 1, 2, or 3 substituents 
independently selected from the group consisting of 
hydroxy, ?uoro, chloro, NH2, N02, SO3H, PO3H, NHCH3, 
N(CH3)2, CO2CH3, SC2H5, SCH3, methyl, ethyl, isopropyl, 
vinyl, tri?uoromethyl, methoxy, ethoxy, isopropoxy, and 
tri?uoromethoxy. 

[0192] In some other embodiments, R5 can be a cyclo 
hexyl ring, optionally substituted With 1, 2, or 3 substitutent 
groups selected from NH2, N02, SO3H, PO3H, NHCH3, 
N(CH3)2, CO2CH3, SCZHS, SCH3, Cl-C4 alkyl, Cl-C4 
haloalkyl, Cl-C4 alkoxy, Cl-C4 haloalkoxy, hydroxy, and 
halogen groups. For example, in some such embodiments, 
R can have one of the folloWing structures: 
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Or 

wherein R“ and R5“ are independently selected from 
hydroxy, ?uoro, chloro, bromo, NH2, N02, SO3H, PO3H, 
NHCH3, N(CH3)2, COOCH3, SCH3, SCZHS, methyl, ethyl, 
isopropyl, vinyl, tri?uoromethyl, methoxy, ethoxy, isopro 
poxy, and tri?uoromethoxy groups, or preferably methyl 
groups. Examples of such methyl substituted cyclohexyl 
rings have the formula: 

R346 
[0193] In many embodiments of the compounds of For 
mula (I), especially compounds having enhancer activity for 
other sWeeteners, R5 can be a cyclopentyl or cyclohexyl ring 
having a phenyl ring fused thereto, i.e., a l-(l,2,3,4)tetrahy 
dronapthalene ring radical or an 2,3-dihydro-lH-indene ring 
radical having the structures: 

Wherein n is 0, l, 2, or 3, and each R5a can be bonded to 
either the aromatic or non-aromatic ring. In other embodi 
ments, each R5a can be bonded to the aromatic ring as is 

(R5011 

/ I 

\/\ 
(R5011 

[0194] In the tetrahydronapthalenyl and indanyl embodi 
ments shoWn above, each R5a can be independently selected 
from the group consisting of hydroxyl, NH2, SH, halogen, or 
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a Cl-C4 organic radical. In alternative but related embodi 
ments, each R5a can be independently selected from the 
group consisting of hydroxyl, NH2, SH, halogen, Cl-C4 
alkyl, Cl-C4 haloalkyl, Cl-C4 haloalkoxy, Cl-C4 alkoxyl, CH3 
Cl-C4 alkoXy-alkyl, Cl-C4 hydroXy-alkyl, OH, NH2, NHR6, 
NR62, CN, CO2H, CO2R6, CHO, COR6, SH, SR6, S(O)R6, or or 
S(O)2R6, S(O)2NHR6, and halogen, Wherein R6 is Cl-C4 
alkyl. In some embodiments, each R5a can be independently 
selected from the group consisting of hydroxy, ?uoro, 
chloro, NH2, NHCH3, N(CH3)2, CO2CH3, SCH3, SCZHS, 
N02, SO3H, PO3H, methyl, ethyl, isopropyl, vinyl, tri?uo 
romethyl, methoxy, ethoxy, isopropoxy, and tri?uo 
romethoxy. or 

[0195] In some embodiments R5 can be a l-(l,2,3,4)tet 
rahydronapthalene ring With certain preferred substitution 
patterns. In particular, in some embodiments of the com 
pounds of Formula (I) R5 can be a cyclohexyl ring having 
one of the formulas: or 

CH3O 

OI 

[0196] In some embodiments R5 can be an unsubstituted 
l-(l,2,3,4)tetrahydronapthalene ring in racemic or optically 
active form, as shoWn beloW: 

@ or RSa 

W 

5 5 
R a R a OI @ OI 

RSa 

RSa 
OI 

RSa 

Similarly in the indanyl series R5 can have the structures: 

@193 or @ 
RSa 

RSa 

5 or the R5a substituents can bound to the aromatic ring as 
R shoW beloW: 

RSa 

Wherein each R5a can be independently selected from the \ \ 

groups described above. Similarly, in some preferred (R51)n 
embodiments, R5 can include one of the structures: 
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or in more speci?c embodiments, R5 can have one of the 
exemplary structures show below: 

Or of 

RSa 

RSa 

RSa 

OI 

RSa 

RSa 

RSa RSa 

OI 

RSa 

RSa 

[0197] In some embodiments of the amide compounds of 
the invention, the tetrahydronapthalene and indane ring 
systems of the R5 groups described above can be modi?ed 
to comprise one or more heteroatoms or heteroatomic 

groups into the bicyclic ring systems, to form neW hetero 
cyclic and bicyclic analogs of the tetrahydronapthalene and 
indane ring systems, so as to form neW R5 groups. For 
example, it is possible to substitute a nitrogen atom for one 
of the aromatic rings of a tetrahydronapthalenyl group to 
form neW tetrahydroquinolinyl or tetrahydroisoquinolinyl 
radicals having the structures shoWn beloW: 

/ / 
N | or | 
\ \ 

/ N / 
(R5“)n (R5011 

CsH17 

N 
N/ / 

\ \ 
/ / 

(Rsah (Rsah 

Wherein the R5 a groups can be bonded to either the aromatic 
or non-aromatic rings, and can be de?ned in any of the Ways 
described above in connection With the tetrahydronapthale 
nyl groups. It Will be apparent to those of ordinary skill in 
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the art that at least one additional nitrogen atom could be 
similarly inserted to form additional and isomeric heteroaryl 
groups, such as the folloWing exemplary R5 groups: 

N/ /N 

K | L | 
N N 

( OI ( or R5a)n R5a)n 

N 

F | T/ | 
N\ N\ 

(115% or (115m 

[0198] The indanyl R5 groups described above can be 
similarly modi?ed With one or more nitrogen atoms to form 

additional bicyclic heteroaryl R5 groups, such as for 
example the folloWing structures: 

/ @g / 
\ \ 

/ | F | 

(Rsah. Or (Rsah. 

[0199] Additionally, one or more heteroatoms or substi 

tuted heteratomic groups can be inserted into the cyclopentyl 
or cyclohexyl groups of the tetrahydronapthalenyl or indanyl 
groups described above to form additional fused bicyclic 
heteroaryls, Which include but are not limited to the exem 

plary structures listed beloW: 

(Rsah. 

Wherein n is 0, l, 2, or 3, each R5a can be de?ned in any of 
the Ways described above, and Xh is O, S, SO, S02, NH, or 
NRh, Wherein Rh is a Cl-C4 organic radical. Examples of 
such R5 groups are listed beloW: 










































































































































